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Hepaticae of North America 
PART III 


Acroholhtis^ 


A, Some of the leaves with rhizoids from the margins ........ 

AA. None of the leaves with marginal rhizoids. 

B. Cortical cells of the stem with walls about as thick as the 

diameter of the cell cavity ^ 

BB. Cortical cells of the stem with walls much thinner. 

C. Whole dorsal margin of the leaf widely recurved; leaf 
sinus descending length 


Saccohasis, p. 423, 


Anastrepta, p. 397, 



Gymnocokat p* 367 


Isopaches, p« 370. 
Sphendohus 


LeiocoUa 

harpantJmdes, p. 380. 

Leiocdeafp*'S79.' 

Orthocmlis 

kunzeanus^'^A^X* 


HH. XJnderleaves wanting or scarce on sterile 


SiiUUtO. ^ 4 . < J 

J. Walls of median leaf cells thick or moder- 
ately so. ... , 

K. Trigones in leaf middle yellowish, large to 

bulging ‘ 

KK. Trigones in leaf middle whitish, small 

to large but not bulging • 

JJ. Walls of median leaf cells thin or only 
slightly thickened. . 

L. In cross section of stem the interior cells 

hardly larger than the cortical ones — 
LL. In cross section of stem the interior cells 
distinctly larger than the cortical ones . 
DD. Most of the leaves of the middle region of the 
sterile shoots 3-4-lobed although 2-lobed leaves 


Anastrophyllum, p. 393. 
SphenolobuSf p. 374. 

Lopkozia, p. 340. 
OrikocatiUs^ p, 401. 
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NN. Underleaves scarce; leaves without cilia at 
base, or the cilia composed of cells hardly 
longer than wide, 

P. Leaves symmetric or nearly so, the dorsal 
and ventral margins equal in length or 
nearly so. 

Q. Leafy shoots 1-2 mm wide; leaf lobes 
acute to obtuse but not bluntly 
rounded; cells of the leaf middle 

15-23 >... 

QQ. Leafy shoots 2.5-5 mm wide; leaf lobes 
bluntly rounded; cells of the leaf mid- 
dle 23-25 fi. 

PP, Leaves quite unsymmetric, the dorsal mar- 
gin from base to first tooth much shorter 

than the ventral one 

MM, Sinuses descending the leaf length; un- 
derleaves very similar to the leaves but com- 
monly with one less lobe 


Orthocaulis^ p. 401 


Barbilophozia 
barbataf p. 426. 


Tritomaria, p. 416. 


Temnoma, p. 413, 


Relationship OF THE Lophozioideae 

The remarks under the letters below are pertinent at the corresponding 
letters on the diagram below. 

(A) Whole dorsal margin of leaf widely recurved; sinus descending 
the leaf length; underleaves small and fugaceous or wanting. 

(B) Leaf margin incurved ; underleaves rare. 

(C) Leaves semicylindrically concave. 

(D) Underleaves rare, 

(E) Leaves without rhizoids from the margin ; perigynium wanting. 

Barbilophozia P Temnoma 


Median leaves of shoot 
mostly 4-lobed 
I Median leaves of shoot 
1 mostly 3-lol)ed 


Tritomaria 


Isopaches 


Sphenolobns 


Acrobolbus 


Leiocolea 


Anastrophyllum 


Gymnocolei 


Saccobasis 


Anastrepta 


Lophozia 


jungermannia 

--...■■.Leavei 

Phylogenetic diagram of North American Lophozioideae. 
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(F) Some of the leaves with rhizoids from the margin; rhizoidous 
peagynmin pres^ lobe of leaf much the shortest when there are 3-4, except 

in T. underleaves rare. 

(H) Walls of cortical cells of stem very thick. 

(I) Walls of cortical cells of stem only moderately thick. 

( J) Stem 7-9 cells thick ; rhizoids numerous on sterile stems. 

(K) Lobes of leaves acuminate; underleaves present, 2-lobed. 

L) Leaf sinus descending %-% the length ; leaf margin abate at 
base; leaf lobes acute; underleaves present throughout, laij^e, 2-lobed. 

In this group the female bracts tend to be more toothed or more lobed 
than the leaves of sterile shoots. This tendency seems to have worked 
downward in the female shoot and affected the sub-bracteal leaves, and m 
some species to have affected the whole sterile shoot. Thus the lobmg 
varies with the species, and in some species varies in different regions of 
niani- rnmmotilv one finds more lobes on leaves near the female 
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ventral 2~3 layers of cortical ceils rather shorter than the dorsal ones, 
without chlorophyll; interior dorsal cells of 3 or more layers distinctly 
longer but not much greater in diameter than the dorsal cortical ones; 
ventral interior cells half or more of the stem, shorter and smaller in 
diameter than the dorsal interior ones; ventral segment at most consti- 
tuting % of the cross section of the stem ; branches wanting or few, or 
rarely fairly abundant; rejuvenations wanting or few. Rhizoids numerous 
to rarely few, colorless or becoming purplish or reddish especially at their 
bases, long. Leaves from distinctly succubous to very nearly transversely 
inserted, not at ail decurrent to slightly so dorsally, distant to imbricate, 
usually erect-spreading to horizontally spreading, rarely appressed or 
secund, mostly simply 2-lobed but rarely some unlobed or near the peri- 
anth 3-5-lobed, various in form, from somewhat longer than wide to 
somewhat wider than long but mostly these dimensions not greatly differ- 
ent ; margins entire to spinose-dentate ; halves of the leaves equal or the 
ventral one the larger, rarely irregularly unequal, their margins entire to 
spinose-dentate, acuminate to truncate, sometimes apicuiate ; sinus some- 
times wanting but always present on some of the leaves, descending 0-% 
the leaf length, acute to crescentic, from not at ail gibbose to distinctly so. 
Cells of the leaf middle 18-70 /a, of the margin 14-50 /x, near the tips of 
the lobes 14-50 /x, near the base of the leaves 23-80 /x ; walls thin to slightly 
thickened; trigones wanting to bulging into the cells; cuticle smooth or 
verruculose to punctate or minutely striate. Gemmae rare to quite common, 
at or near the tip of the plant, singly or in head-like masses, on the tips or 
margins of the lobes of the leaves, 1-2-celled, spherical to ovoid or with 
3-8 angles, yellowish green to brownish green or purplish to violescent, 
in one species colorless, 15-30 /x. Underleaves wanting to scarce or most 
commonly present near the tips of the female plants only. Plants unisexual 
or rarely bisexual. Male inflorescence terminal or just beneath the female 
one, or sometimes farther down the stem or branch; antheridia 1-5 per 
bract. Female inflorescence terminal on a main shoot; female bracts 
larger or very rarely smaller than the leaves, 2-5-lobed, their lobes acute 
to obtuse ; bracteole present or very rarely wanting, united with one or 
both female bracts or more rarely quite free, unlobed or 2-lobed, rarely 
3-lobed. Perianth present, %~%-emergent, cylindric to ovoid or clavate 
to pyriform, more or less contracted to the mouth, 3-8-plicate at the tip 
or down as far as the middle; mouth not tubular, entire to ciliate and 
often lobed or laciniate. Sporangium ovoid to oblong, the wall 2-6 cells, 
thick ; epidermis with nodular thickenings ; innermost layer of wall with 
semiannular thickenings. Elaters 6-12 fi wide; spirals 2 or very rarely 3, 
brownish to reddish or violet. Spores 8-18 ft, verruculose or more rarely 
papillose, yellowish to brownish or reddish to violet. The name from Gk., 
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; in reference to the 2 or more lobes and thus 2 or more 
rves, in contrast with A plosia, which has unlobed, rounded, 

is a group of mostly closely related species among which 
still the greatest single factor in the consideration of rela- 
)moarative studv of the details of structuie of setae and 


grandi 

retis 


excisa 


LOPHOZIA 


entire, senate, one dorsal tooth, an oeca- 


L Leaf margin , 

sional tooth or lobe, dentate, spmose 


2. Plants unisexual, Msexual 


3. Trigones of median leaf cells wone, miall, /arge, bulging, 


j;ery, moderately 


4. Cells near tips of leaf lobes in m 


5. Cell walls of well matured leaves, mostly brownish 


6. Leaf sinus conspicuously, or not to hardly gibbous 


7. Gemmae 5pherical, ovoid, or with 3 or more angles 

8. Leaves greater in Jength or ^oidth, or the two equal 


9. Gemmae colorless, greenish, yellowish, brownish, purplish, 
reddish, molescent, ...... * * * • • 

10, Depth of sinus expressed in leaf length . 


11. Mouth of perianth entire, denticulate, crenulate, laciniate, 

lo6ed, ci/iate 

12. Male inflorescence terminal, just &elow the tip, or /arther 

down the shoot 

13. Rhizoids/ew, numerous, moderately 

14. Rhizoids colorless; or their bases ^^urplish, reddish, 

brownish, not colorless 

15. Perianth oMong, c3/lindric, offoid, c/avate, cbovoid, 

pyriform 

16. Leaf lobes acuminate, acute, cbtuse, roundish, truncate, 

a^iculate, right-angular , 

17..Gemmae large, or the size in /x. . . . . . . , . .... . . . ... . . . . 

18. Cells of leaf middle in ^ 

19. Leaf sinus acute, right-angular, obtuse, rounded, 

crescentic, narrowly. 

20. Antheridia per male bract • 
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Sporangia may help materially. So long as the reproduction in Z,. jensenii 
and L. violascens remains unknown or largely so, their status as species 
and likewise their relation to other species are in question. 

The species are difficult to distinguish without the reproductive 
characters. Since these are not always present it is believed that a com- 
parison will be more valuable than simply a key. 


mar- mil- 
chica deana 


ventrl 

cosa 


violas- porphyr- incisa 
cens oleuca 


wen- longi- 
zelii dens 


jen- 

senii 


b+ld b+ld 


yg 

yg 

g-yn-m yr 

H-Vz 

H-Va. 

H-Va 
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1. Lophozia grandiretis* (Kaal.) Schiffn., Lotos 51 (7) :20, 1903. 

K=s, S 

‘NTniiirvid. 33 :322- 1893. 


Plants in patches or mats, or among mosses. Stems 1-5 cm long, 
simple or forked above, rejuvenating below the perianA, thick, rather 
fleshy ventrally purplish violet to blackish brown, oval in cross section. 
Rhizoids numerous, long, Ae basal part colored. Leaves plainly succubous, 
dorsally decurrent, distant, or densely imbricate near tips especially on 
female plants, horizontally spreading at least when distant, more or less 



Lophosla grandiretis. 1, Leaf cells, x93. 2, _ Cells of the leaf tip x 64 
3 Leaf, x 13.7. 4, Part of swamp plant, x 8.5. o, Perianth, x 16. 6, Pip of 
sterile shoot, x 16. 7, Leaf, xl3.7. 8, Part of shoot with 2 male bracts, 
xlO.6. (1, after Jensen; 24, 7-8, after K. Mueller; 5-6, after Meylan.) 


adaxially concave, simply 2-lobed or the upper leaves 3-lobed; somewhat 
rectangular to reniform, wider than long, pale green ; margin except for 
apical teeth entire to sinuate or with an occasional rounded tooth or lobe ; 
lobes broadly triangular, somewhat unequal with the ventral the larger, 
acute to obtuse, often curved toward stem ; sinuses descending the 

leaf length, acute to right-angled or more commonly rounded. Cells of 
Ae leaf middle 40-70 /x, of the lobes and margin 40-50 /x, of the base 
50-80 jx, rounded-polygonal, not very chlorophyllose ; walls slightly thick- 
ened; trigones rather small; cuticle smooth. Gemmae on the tips of the 
upper leaves, mostly 4-5-angled to stellate, 1-2-celled, 25-30 ft., yellowish 
green. Underleaves wanting except among the female bracts. Plants uni- 
sexual. Male bracts similar to the leaves, 2-lobed, not saccate at base ; 
antheridia 3-5, spherical, shortly stalked, yellowish green. Female bracts 
large, almost twice as wide as long, 2-3-lobed ; Ae lobes short, acute, 
entire; bracteole irregularly 2-3-lobed, united with both female bracts. 
Perianth very short, pyriform, but little emergent, bluntly 3-angled near 



gran di r&' tis. 



1944.] 


Frye & Clark: Hepaticae of North America 


345 


tip with one angle dorsal and two lateral, little contracted to mouth; 
mouth wide, with or without teeth ; the teeth thinly walled projecting cells. 
Seta about 1 cm long. Sporangium reddish brown; epidermal cells with 
nodular thickenings ; innermost layer of wall with semiannular thicken- 
ings. Elaters about 90 /a long, 10-12 jut thick; spirals 2, loosely wound. 
Spores 15-18 fx, verruculose, brown. Name from L. grandis^ great, and 
rete, a net; in reference to the size of the leaf cells as compared with 
L. wma, its near relative.- — On damp soil in marly swamp. 



Illustrations: K, Mueller (409) 1: fig. 322; Meylan (386) fig. Ill; Jensen 
(323.5) 117, 1 fig. 


Examinations: Minn. Grand Marais in Cook County (Conklin 2036) 1927. 


Type locality : European. 


Range: Vt. (171), Minn. (97), Alta. (46.2) ; Eur. (409). 


2, lophozia siivicola^ Buch, Ann. Bryologici 6 :125, 1933. 

Plants in patches or scattered among mosses, bluish green to reddish 
green, leafy shoots 3-6 mm wide. Stems 1-2 cm long, prostrate to ascend- 
ing, with short or long branches; cross section elliptic, about 230 /x wide 
and 190 /x thick, with some dorsiventral differentiation; epidermal cells 
almost isodiametric, about the same all around the stem, 25-30 by 17-23 jit ; 
dorsal epidermis quite green; under the dorsal epidermis 3-4 layers of 
cells with little chlorophyll, longer and wider, 55-95 by 17-25 /x; ventral 
epidermis brownish ; under the ventral epidermis to the center and beyond 



Lophoda silvicola. Sterile plant, dorsal view, x9. (After Buck.) 


the cells smaller, 30-50 by 10-20 ju, often with brownish fungal hyphae in 
and among tliem. Rhizoids numerous. Leaves distinctly succubotis, not or 
hardly decurrent, contiguous to imbricate, widely and somewhat horizon- 
tally spreading, simply 2-lobed or rarely some 3-lobed, roundish-rectangu- 

'kp 3,a, , • 



University of Washington Publications in Biology 


[ Vol.6. 


lar to obovate, widest shortly above the middle, 0.8-1.4 mm long, 0.7-1 mm 
wide, in dense shade not strongly concave, 1 cell thick except near the 
insertion 2-3 cells thick; margin entire except for the apical lobes; lobes 
mostly acute to right-angular ; sinus descending ^e leaf length, 

obtuse to crescentic. Cells of the leaf middle 25-35 p., of the lobes 20-29 p., 
of the base tip to 40 ii long, roundish-polygonal ; walls thm ; tngones smal 
to large; oil bodies present in all cells, 15-25, occupying the cell 

hollow, disappearing after the death of the cell, consisting of a colorless to 
slightly bluish center surrounded by a thick translucent slightly brownish 
layer. Gemmae in densely branched tufts, nearly always present on the 
tips of the dorsal lobes of the young leaves of sterile plants, rhombic to 
pyriform, with projecting angles, 2-celIed, 17-22 by 25-35 p, colorless. 
Underleaves wanting on sterile stems, replaced by simple slime-papillae. 
Plant unisexual. Male bracts strongly concave, mostly reddish. Female 
bracts somewhat larger than the leaves, often 3-4-lobed. Perianth cylm- 
dric, about 2 mm long, near tip plicate, contracted to mouth ; mouth den- 
tate to crenate; teeth alternately longer and shorter, 1-2-celled. Spores 
11-13 jU,, somewhat papillose. The name from L. silva^ foiest, and cole}e) 
to inhabit ; from its habitat in damp shady woods. On bare humus, on 
rotten wood, on rocks thinly covered with humus, among Sphagnum and 
other mosses ; in damp places or in shade. 

Illustrations: Buch, Ann. Bryolo^ci 6 :9, % also 126 
figs. 1-3; 1933; Buch, Mem. Soc. Fauna FI. Fenmca 8(1932) .28 d, hg. 1, 1-3, 1933. 

: Examinations : None. 

Type locality : Lovisa in the province of Nylanciia, Finland (Buch) 1915. 

Range: Mich. (419.1); Eur. (56.6). 

The Michigan locality is near Negaunee, about Lat. 46^ 33' N., Long. 87® 36' W. 
This occurrence in Michigan makes it likely that it is fairly widespread in northern 
North America. The European records, so far as we find them, are limited to 
Finland and Sweden. 

3. Lophozia excisa^ (Dicks.) Dum. Rec. d’Obs. 17, 1835. 

Jungermannia excisa Dicks. PI. Crypt Brit. Fasc. 3:11, 1793.^ ^ 

Jungermannia excisa var. crispata Hook. Brit Jung. pi. 19, fig. 11, 1816. 

Jungermannia capitata Hook. Brit. Jung. pi. 80, 1816. 

JungeTmannid intermedic Lindenb., Nova Acta Acad, Caes. Leop.-CaroL Wat. 
Cur, 14, Suppl. : 1829, 

Jungermannia arenaria Nee$ Naturg. Eur. Leberm. 2 :132, 1836. 

Jungermannia excisa var. crispa^ of Underw. in A. Gray’s Manual of Bot., 
Ed. 6, 720, 1889. 

Plants in small patches or growing among mosses, pale green to 
tinged with red. Stems 5-10 mm long, prostrate to ascending, pale green 
or ventrally brownish, usually unbranched but sometimes with numerous 
rejuvenations from beneath the female inflorescence, Rhizoids numerous, 


« Apparently crispa waa written when ctkpata was intended. 
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long, colorless, present to tip of stem. Leaves slightly sncctibons, shortly 
decurrent dorsally, distant to imbricate, horizontally spreading below to 
erect-spreading near tip, simply 2-lobed, ovate-quadrate, about half clasp- 
ing the stem, larger upward on stem; margin usually entire except for 
apical lobes, but in rather rare cases leaves occur with a tooth on the dor- 
sal margin; lobes acute to less commonly obtuse, the dorsal one sometimes 


Lophosia excisa, 1, Leaf, x 16. 2, Shoot with perianth, x 16. 3, Three 
gemmae, x318, 4, Sterile shoot, x 16. 5, Leaf cells, xl48. 6, Leaf, x about 
20. 7, Female bract, x 16. 8, Piece of sterile shoot, dorsal view, x about 16. 
9, Female bract, x 13.2. (1-2, 4-5, 7, after K. Mueller; 3, 9, after Warn- 
storf ; 6, 8, after Hooker.) 


slightly the smaller; sinus descending about % the leaf length, right- 
angled to usually crescentic. Cells of the leaf middle 28-34 of the mar- 
gin and tips 20-28 /x, of the base 32-36 /x, polygonal ; walls thin ; trigones 
none or minute ; cuticle smooth. Gemmae at the tips of the lobes of the 
upper leaves, pyramidal to 3-5-angied, purple. Underleaves wanting, 
except among the female bracts. Plants bisexual Male inflorescence below 
the female one ; antheridia 1-2, oval-globose ; paraphyses wanting. Female 
inflorescence terminal ; female bracts larger than the leaves, grading into 
them, transversely inserted, erect-spreading, crispate, 3-5-lobed, wider 
than long, the margin usually somewhat dentate ; bracteole united to one 
or both bracts, lanceolate to oblong-ovate, entire to bifid. Perianth almost 
cylindrical to oblong-ovoid, -emergent, plicate in the upper %, 

slightly to much narrowed to the mouth; mouth wide in the typical mate- 
rial, laciniate, the laciniae crenulate with longly projecting cells. Spor- 
angium ovoid-oblong, reddish brown, its wall of 3-4 layers; epidermis 
with nodular thickenings; innermost layer with incomplete semiannular 
thickenings. Elaters about 8 /x thick; spirals 2, reddish brown. Spores 
12-17 /X, verrucose, brown. The name the L. excisus, cut off or hewn 
down; apparently in reference to the truncate tip of the perianth. — On 
soil of banks, on old walls, on rotten wood; from lowlands to alpine. 



ILLUSTHATIONS: PearsoH (433) 2: pi. 138; K K"i9(OTacvicaf(374) 

Wnnker (285) T)L 9; Havnes, Bryologist 9: pL 9, figs, 10-13, 

192, fig. 4; Gil (76) fig. 239; Jensen (323.5) 125, 3 figs. 

Examinations: Jlta. Banff (Brinkman 538) 1912.— B.C PYmf'.’ 

Tavirjr 46) 1923* Hcctor (Brinkman 817) 1913. — Conti. Madison (Lorenz) 1925 , 
North Haven (Evans) 1906.— Mmw. Carlto^( Conklin 2123) 1911 ; Duluth (Conk- 
lin iiR6n) 1011* Stillwater (Holzinger) 1890.- — N* S. Halifax (Brown 29) 1931. 
N Y Syracuse’ (Underwood & Cook) 1891.— Stevens Pass (Miller) 
ms Cornucopia (Conklin 1853) 1923.— Continental Divide west of Dubois 
(Frye) 1931. 

Type locality: On Holt and Edgefield heaths, England (Dickson). Holt is 
about Lat 52® 54' N., Long. 1® 7' E. 

Range: Greenland (325), Ellesmere Isl- (S 6 £ 1 ), Labrador (510), N.S. (512), 
Me (164) N.H. (145), R.I. (169), Conn. (212), N.J. (506), N^Y. (59), Que. 
(178), Ont. (373), Mich. (415), Wis. (98), Minn. (95), Wya (83), Alt^ (46.2l, 
^^■^(212), Ida. (508), Wash. (202), Calif.t (202); Asia (350); Eur. (374). 

Since there was confusion between L. excisa and L, hicrewta, it is desirable 
that someone examine the material of the two with a view to getting the distribu- 
tion of the two species. Reports of its occurrence, especially long ago, are not to be 
relied upon. The whole distribution needs checking with material. 
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Lophozia longiflora. 1, Leaf, x23. 2, Part of mouth of perianth, xll4. 

3, Cells of leaf middle, xll4. 4, Leaf, x23. 5, Gemmae, x 114. 6, Tip of 
shoot with perianth, x23. 7, Part of plant, dorsal view, x23, 8, Two male 
bracts, x23. 9, Female bract, x 23. 10, Part of plant with male (m) inflo- 
rescence, x 23. (All after Lorenz.) 

embracing the lower part of the perianth, adaxially concave, 2-5-lobed ; 
the lobes unequal, ovate-triangular, acute to subacute; the sinuses 
the bract length, acute; bracteole often united with one of the bracts, 
oblong to lingulate, entire to bilobed. Perianth oblong-cylindric to almost 
cylindric, large, 4-5 mni long, l.S-2.5 mm wide, brown but faded to red- 
dish toward mouth, often reddish at base, %-%-emergent, bluntly 
3-plicate above vAere obtusely narrowed to mouth; mouth unlobed, 
toothed; the teeth rather distant, mostly one cell but occasionally 2 cells 
long. Sporangium oblong-ovoid, dark reddish brown ; epidermal layer of 
quadratic cells with nodular thickenings ; innermost layer with semiannu- 
lar thickenings. Elaters 80-100 long, 7-9> thick; spirals 2-3, reddish 
brown. Spores 14-16 /a, verruculose, brown. So named on account of its 
long perianth.— Among peat moss, among mosses on wet rocks, on trunks 
of trees ; subalpine. 

Illustrations : Lorenz, Bryologist 13: pi. 4, 1910; K. Mueller (409) 1: fig. 311; 
Macvicar (374) 183, figs. 1-3; Meylan (386) fig. 1 IS. 

Examinations: Alta. Banff (Brinkman 671) 1912; Healy Creek (Brinkman 
941) 1913.— B. C. Hector (Brinkman 592) 1912; Silverton (MacFadden 614) 1926. 
— -iV. H. Carrigain Pond in Lincoln township (Lorenz 434) 1908.— il'/zww. Grand 
Marais in Cook County (Conklin 2665) 1926.— PFw. Douglas (Conklin 1008) 1910, 

Type LOCALITY : 'Im Riesengebirge,” Silesia, Germany. 

Range: Que. (431), Me. (369.1), N. H. (360), Wis. (98), Minn., Alta. (46.2), 
B. C (371) ; Eur. (325) ; Spitzbergen (524.3). 

5. Lophozia ventricosa^ (Dicks.) Dum. Rec. d’Obs. 17, 1835. 

Jungermamiia ventricosa Dicks. PI. Crypt Brit, Fasc. 2:14, 1790. 

Jungermannia globtdifera Roth, Tent FI. Germ. 3 :379, 1803; not of C. Jensen, 
Medd. om Greenland 30:306, 1906. . 

Plants in sods or scattered among mosses, dark green to yellowish 
green. Stems 1-4 cm long, prostrate to ascending, green above, usually 
brownish to violet beneath, simple or little branched, often with innova- 




® ven tri ko' six. 
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tions beneath the female inflorescence. Rhizoids numerous, long, colorless, 
present to near tip of stem. Leaves succubous but not strongly, diagonally 
inserted, shortly dorsally decurrent, contiguous to imbricate, widely 
spreading to erect-spreading, somewhat horizontal to almost vertical, 
about half embracing the stem, simply 2-lobed, quadrate-ovate to quad- 
rate, flat to obtusely keeled; margin entire except for the apical lobes; 
lobes triangular, acute; sinus descending Vi-Vz the leaf length, rounded 
to obtuse or crescentic. Cells of the leaf middle 25-30 y., of the margin 
about 24-25 y, of the base 28-30 y, rounded-polygonal; walls thin; tri- 
: gones small ; cuticle usually smooth. Gemmae always present, in spherical 
groups, at the tips of the lobes of the upper leaves, irregularly three- to 
many-angled but isodiametric, 18-20 y, 1-2-celled, yellowish brown. 



sal view, x 6.4. 6, Two gemmae, x 148. 7, Shoot witli perianth, x 6.4. 

8, Cells along leaf margin, x 106. 9, Leaf cells, xll9. 10, Leaf, x 10.6. 

11, Gemmiparous leaf, x about 8. 12, Part of mouth of perianth, x74. 

(1-2, 4, after Pearson; 3, 6, 12, after Jensen; 5, 7, 9-10, after K. iMueller; 

8, original; 11, after Hooker.) 

Underleaves wanting except among the bracts. Plants nnisext.tal; both 
inflorescences terminal. Male plants in separate patches; male bracts 
10-16, transversely inserted, imbricate, erect-spreading, broadly oval, 
concave, saccate at base; antheridia 1-2, oval, on a stalk half as long; 
paraphyses few. Female bracts larger than the leaves, erect-spreading, 
concave, usually 2-lobed but sometimes 3-5-lobed; the lobes small, tri- 
angular, unequal, acute; the sinuses about % the bract length, usually 
plicate; bracteole broadly lanceolate, entire or 2-lobed, adtiate to one or 
both bracts. Perianth oblong-ovoid, %-%-emergent, smooth, obtusely 
4-5-plicate above where rounded to the mouth; mouth hardly lobed, den- 
tate with 1-ceIled teeth. Sporangium oblong-ovoid, darkly reddish brown, 
the wall 3 cells thick; epidermal cells quadratic, with nodular thickenings ; 
innermost layer of wall. cells with semiannular thickenings. Elaters 
^ long, 7-9 [x thick; spirals 2, reddish brown. Spores 10-15 
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minutely verrucuiose, brownish. The name the L. ventricosus, distended or 
bellied; in reference probably to the rather distended perianth.— On soil, 
on tree trunks, among and on rocks, on sand ; subalpine and lowlands. 


Illustrations K. Mueller (409) 1 : %. 309; Pearson (433) 2: pi. 140 ; Jensen 
(323.5) 125, 5 figs.; Macvicar (374) 179, figs. 1-6; Buch, Annales Bryol. 6:7-14, fig. 
7, 1933; Warnstorf (523) 184, fig. 3, ab, d, f; Meyian (386) fig. 112; Gil (76) figs. 
235-236; Hooker (285) pi. 24; Ekart (124) pi. 7, fig. 58 (pi. 10. fig. 78, doubtful). 


Examinations: Alaska. Copper Center (Thompson) 1933. — Alta. Wate.rton 
Park (Rakestraw) 1937.— -B. C. Fairmont Hot Springs (Rakestraw) 1937. — Cal. 
Mt. Lassen National Park (Rakestraw) 1936. — Colo. Longs Peak (Kiener) 1934. 
— "Ida. Cascade (Miller) 1937. — Me. Mt. Desert (Greenwood 277) 1935. — Mich. 
Negaunee (Nichols) 19ZS.— Minn. Carlton (Conklin 658) 1909.— Mowt Whitefish 
(Frye) 1928. — N. i~/. Mt. Mossilauke (Kingman 2006) 1912. — N. Y. Lake Placid 
(Haynes 126) 1902. — N. B. Halifax (Brown 216) 1922. — Ont. Quetico National 
Park (R. G, Lindeberg 390) 1935. — Ore. McKenzie Pass (Rakestraw) 1936. — Pa. 
Pittsburgh (Conklin) 1914. — Que, Tadousac, Saguenay (Evans 57) 1915.— F#. Mt. 
Mansfield (Dutton 1762) 1922.— "-Wash. Friday Harbor (Frye) 1925. — W. Va. Coop- 
er’s Rock (Sheldon 3024) 1907. — Wis. Bayfield County (Conklin 1961 A) 1923. — 
Wyo. Dubois (Clayton 716) 1930. 


Type locality : Great Britain. 


Range: Greenland (248), Ellesmere Isl. (231.9), Melville Peninsula (277.2), 
Labrador (510), Anticosti Island (373), N. S. (53.2), N. B, (373), Me. (369.1), 
N. H. (359), Vt. (203), Mass. (169), R. I. (203), Conn. (155), N. Y. (4), Que. 
(522.1), Ont. (373), Pa. (338), Mich. (213), Wis. (.9), Minn. (94.1), Iowa (469), 
Colo. (175), Wyo. (446), Mont. (328), Alta. (431), Yukon (51), Alaska (135), 
B. G. (48), Ida. (81), Wash. (390), Ore. (81), Cal. (310), N. C. (43), W. Va. 
(468) ; Asia (387) ; Eur. (374) ; Spitzbergen (524.3) ; Jan Mayen Isl. (248.1) ; Ice- 
land' (248.1).' 


6. Lophozia alpestris^i (Schleich.) Evans, in Kennedy k Collins, Rhodora 
; 3:181, ,'1901. " 


Jungermannia alpesiris Schleich., in Web. Hist. Muse. Hep. Prodr. 80, 1815. 

J ung er mannia sudeticaFiuthm.'B.tp. Gttxa. 

Jungermannia goeppertiana Hueben. Hep. Germ. 254, 1834. 

rtfmdfl Nees Naturg. Eur. Leberm. 2:117, 1836. 

Jungermannia sicca Nees Naturg. Eur. Leberm. 2 :118, 1836. 

Jungermannia tumidula Nti^s Naturg. Eur. Leberm. 2:233, 1836. 

Jungermannia gelida Tayl, London Jour. Bot. 4 :277, 1845. 

Cephalozia alpestris Cogn, Hep. Belg. 35, 1872. 

Jungermannia alpestris 'srset. gelida Cooke Handb. Brit. Hep. 186, 1894. 

L. gelida Steph., Bull. Herb, Boissier, Ser. 2, 2:236, 1902; also Sp. Hep. 2:136, 
1902. 

L. alpestris var. gelida Maev., Ann. Scot. Nat. Plist, No. 49, 1904. 


Plants in small compact tufts or scattered among mosses, olive green 
to usually brown or sometimes purplish red. Stems 0.4-4 cm long, creeping 
to ascending, rigid, flexuous, brown to nearly black or more rarely 
green, the ventral side darker and often wine red ; branches few or none. 
Rhizoids numerous to near tip of stem, long, colorless to wine red at base. 
Leaves distinctly succubous, imbricate, hardly to slightly dorsally decur- 


Before Scliiffner^s Kritische Bemerkungen in Lotos 51:61 of reprint, 1903, figures are often 
unreliable because L. ventricosa was not clearly differentiated from Lophozia porphyroieuca. 
al pes^ tris. 
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rent, horizontally widely spreading below,- often erect-spreading toward 
tip of stem and concave to canaliculate-concave, simply 2-lobed, broadly 
ovate to quadrate or roundish, about half embracing the stem; margin 
entire except for apical lobes, reflexed ; lobes acute to obtuse, usually more 
or less incurved; sinus descending Yio-Vd the leaf length, crescentic, in 
some leaves deeper and acute. Cells of the leaf middle 18-26 /x, of the tips 
and margin 14-20 fi, of the base 23-33 /x, rounded-polygonal ; walls thick- 
ish, usually brown; trigones fairly well developed; oil bodies numerous; 
cuticle smooth or verruculose. Gemmae in masses, at the tips of the upper 
leaves of sterile or male plants, with 3 or more angles, 1-2-celled, 15-18 fi, 
reddish brown. Underleaves rare except among the male and female 
bracts, awl-shaped to lanceolate, 2 or more cells wide, sometimes 2-lobed. 
Plants unisexual. Male plants often in separate tufts ; male inflorescence 
terminal or farther down the stem; male bracts 6-20, imbricate, erect- 
spreading, concave, saccate at base, 2-lobed ; antheridia 2-3, globose, 
longly stalked, among ■ short hair-like paraphyses. Female bracts larger 
than the leaves, concave, appressed to the perianth, oblong-rounded to 
oval-rounded, emarginate to 2-3-lobed, entire except for the apical lobes ; 
the lobes subacute to obtuse; the sinuses obtuse; bracteole wanting or 
present, roundishly ovate to narrowly ovate, usually shortly 2-iobed, usu- 
ally united with one or both bracts. Perianth long-cylindric, l/^~%-emerg- 
ent, smooth but obtusely plicate above where rather gradually narrowed to 
the mouth; mouth rather wide, denticulate with projecting cells. Spor- 


Lopkozia alpesiris. I, Tip^ of plant with perianth, dorsal view, x46. 
2, Leaf cells, x 93. 3, Two male inflorescences, dorsal view, x 8.5. 4-5, Leaves, 
x46. 6, Male bract, X 12.7. 7, Gemmae, X 186. 8, Leaf, x 46, 9, Tip with peri- 
anth, X 12.7 . 10, Part of month of perianth, x 456. 1 1, Cells of the leaf mid- 
dle, x4d 6. 12, Female bract, x 46. 13| M bract, x 46. 14, Shoot with male 
(w) inflorescences, dorsal view, x 46. IS, Ceils of the leaf middle, x 800, (1, 
4-5, 8, 10-14, after Lorenz; 2,! 7, after Jensen; 3, 6, 9, after Pearson; 15, 
original, by Elsie K. Waddingham.) 
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aiigiiim broadly ovoid, reddish brown; the innermost layer with reddish 
brown semiaiinular thickenings. Elaters about 100 /x.Iong and 7 thick; 
spirals 2, reddish brown. Spores 12-14 p., verrucosa, bright reddish brown 
to violet brown. The name the L. alpestris, pertaining to the Alps or to 
high mountains; in reference to its high mountain habitat. — On moist 
soil, on rocks, on stones in brook, or among mosses ; mostly alpine. 

Illustrations: Lorenz, Bryologist 13: pi. 8, 1910; Pearson (433) 2: pi. 142; 
K. Mueller (409) 1: %, 313; Macvicar (374) 187, figs. 1-4; Warnstorf (523) 184, 
fig. 5; Meylan (386) fig. 118; Gil (76) fig. 237; Jensen (323.5) 125, 3 figs. 

Examinations : Alta. Altrude Lakes in Banff National Park (Rakestraw) 
1937. — B. C, Kootenay National Park (Rakestraw) 1937. — Cal. Gold Lake in Plu- 
mas County (Sutliffe) 1926. — Colo. Longs Peak (Kiener) 19Z6.— 'Labrador. Hope- 
dale (Perrott) 1925. — Me. Mt. Katahdin (Lowe) 1932. — Mick. Pictured Rocks in 
Alger County (Steere 740) 1934. — Minn. Duluth (Conklin 790) 1909. — Mont. Sula 
(Frye) 1929. — N. H. Waterville (Lorenz 93) 1906. — N. Y. Little Moose Lake in 
Herkimer County (Haynes 761) 1904. — N. S. Cape Breton Island (Nichols 4) 1909. 
~—Que. Robuval, St. John Lake (Victorin 19241) 1924. — Vt. Mt. Horrid, near 
Rochester (Dutton 157) 1909. — Wash. Elwha River Valley in Olympic Mts. (Frye) 
1907. — Wyo. Norris Geyser Basin in Yellowstone National Park (Frye) 1925. 

Type locality : European. 

Range: Greenland (248), Pirn Is!., (56.01), Ellesmere Isl. (56.01), Baffin Isl. 
(485.6), Arctic Amer. Archipelago (248.1), Alaska (239.1), B. C. (371), Wash. 
(81), Cal, Coio., Wyo. (84), Mont (81), Alta. (46.2), Minn. (94.1), Wis. (98), 
Mich. (483), Out. (373), Que. (522.1), N. Y. (258), Conn. (169), Mass. (361), 
Vt. (203), N. H. (359.1), Me. (369.1), N. S. (53.2), Labrador; Asia (308.1) ; Eur. 
(354.1) ; Spitzbergen (524.3) ; Iceland (248.1). 

The form or variety gelida^ has been reported from British Columbia by 
Brinkman (51.1). We do not consider it varietally distinct 

7. Lophozia confertifoiia^^ Schiifn., Oesterr. Bot. Zeitschr. 55 :47, 1905. 

Plants in patches or mats, or rarely singly among mosses, green to 
greenish brown, the ventral leaf bases often dark carmine. Stems 1-3 cm 
long, prostrate to ascending, thick, rigid, brown, never reddish, green 
when young, branched ; branches one to several, lateral, widely spreading. 
Rhi.zoids numerous, colorless or with brownish base. Leaves nearly trans- 
versely inserted but slightly succubous, slightly decurrent dorsally, rather 
closely imbricate, spreading, simply 2-lobed, roundedly oval to broadly 
elliptical, concave to semicylindrically so, strongly secund dorsally, thick, 
rather rigid, the dorsal end of the insertion about the middle of the stem; 
apex curved toward the tip of the plant; margin entire; lobes unequal, the 
ventral slightly larger, broadly triangular, somewhat incurved,- acute to 
.obtuse sinus descending the leaf length, obtuse to usually rounded 

or crescentic. Cells of the leaf middle 20-30 /x, of the apex 15-20 p, the 
cell cavity circular to elliptical, opaque ; walls thin in the middle of the 
area -of contact of two cells but thick toward the angles,,, often brownish ; 
-trigones rather large but not bulging; cuticle .smooth or, nearly so. 
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Gemmae common, at the tips of the lobes of the leaves, 3-4-angled, 
1-2-ceiled, bluish green to yellowish green or reddish brown, 15-24 /x. 
Underleaves wanting on sterile shoots. Plants unisexual ; male and female 
plants in the same or in separate patches. Male plants more slender ; male 
inflorescence terminal or intercalary on an ordinary shoot; male bracts 
closely imbricate, 30 or fewer, smaller than the leaves, more deeply lobed 




Lophosia confertifolia. 1, Cross section of perianth, x20. 2-3, Leaves, 
x8.5. 4, Two bracts and the bracteole (o), x8.5, 5, Part of sterile plant, 
dorsal view, X 8.5. 6, Tip of shoot with perianth, x8.5, 7, Leaf cells, x203. 

8, Tip of shoot with sporophyte, x 15.2. (1, 8, after Meylan; 2-6, after K. 
Mueller; 7, after Macvicar.) 

than the leaves, at base spherically saccate ; aiitheridia usually 2. Female 
inflorescence terminal on an ordinary shoot ; female bracts larger than the 
leaves, erect-spreading, 2-lobed or rarely 3-lobed for their length, 

the lobes subacute, the sinus mostly acute; bracteole about % as long as 
the bracts, oblong to lingulate, occasionally 2-lobed, united far up with 
one of the bracts and only slightly with the other so that one bract may 
appear to be 3-lobed and the bracteole wanting. Perianth oblong-ovoid to 
pyriform, about 1.7 mm long and 0.8-1 mm in diameter, deeply plicate to 
near the base, 3 cells thick below, then 2 cells thick except the upper 
green except for the hyaline teeth of the mouth, contracted acutely to 
roundedly to mouth; mouth about half as wide as the perianth, shortly 
lobed, toothed, the teeth 1-2 or rarely 3 cells long. Sporangium oblong- 
ovoid, dark reddish brown; epidermal cells with nodular thickenings; 
inner layer with semiannular thickenings. Elat ers 7-9>t thick ; spirals 2 , 
chestnut brown. Spores 12-15 fx, verruculose, chestnut brown. The name 
from L. confertus, brought together, and folium^ leaf ; in reference to the 
rather closely imbricate leaves. — On rather dry soil, on covered boulders, 
on moors; subaipine. 
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Illustrations: K. Mtieiler (409) 1: fig. 314; Macvicar (374) 184, figs. 1-3; 
Meyian (386) fig, 116. 

Examinations: B, C. Yoho Valley (Brinkman 687) 1912. — Que. Bic. Ram. 0 U“ 

ski (Evans 165) 1915. 

Type locality : On the Glungezer near Hall in Tirol, Germany (V. Schiffner) 
August 29, 1903. 

Range: Me. (150), N. H. (171), Vt. (244), Que. (178), Alta. (46.2), B. C. 
(46.1), Colo. (175), N. Mex. (272), Va, (169); Eur. (374). 

8. Lophozia marcfiica^® (Nees) Steph., Bull. Herb. Boissier, Ser. 2, 2:48, 1902; 
also Sp. Hep. 2:148, 1902. 

Jungermannia soda var. obiusa Nees Naturg. Eur. Leberm. 2 :76, 1836. 
lungermannia marchica Nees Naturg. Eur. Leberm. 2:77, 1836. 

Jungermannm polita of Aust., Proc. Acad. Nat. Sci. Phila. 21(1869) :220, 
1870; not of Nees Naturg. Eur, Leberm. 2:145, 1836. 
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Lophozia marchica. 1, A single gemma and a group o£ four, x38L 
2, Female bracteole, x 9.3. 3, Leaf cells, x 127. 4, Leaf immediately below 
female bract, x9.3. 5, Cross section of perianth in upper fourth, x9.3. 
6, Shoot with perianth, dorsal view, x7.6. 7, Shoot v/ith gemmae (g), xS.3. 
8, Sterile shoot, ventral view, x 7.6. 9, Leaf from basal region of shoot, 
X 10.6. 10, Female bract, x9.3. 11, Leaves from upper part of shoot, x 10.6. 
12, Underleaf immediately below the female bracteole, x 9.3. 13, Leaf of 
sterile stem, attached, dorsal view, x30. (1, 3, 9, 11, after Warnstorf; 
2, 4-6, 8, 10, 12, after Evans; 7, after Jensen; 13, after Haynes.) 


tracted mouth; mouth with short blunt 1-celled teeth. Sporangium ovoid, 
small, reddish brown, its wall of 3-4 layers of cells ; epidermal cells with 
reddish brown nodular thickenings; innermost layer of wall with semi- 
annular thickenings. Elaters about 8 /a thick ; spirals 2, light red. Spores 
13-18 papillose, reddish brown. We do not know the derivation of the 
name; possibly from Neumark, the point of the original collection. — In 
wet places among Sphagnum and other mosses ; on wet sandy soil. 

Illustrations: Evans, Bull. Torr. Bot. Club 23: pis. 254-255, 1896; K. Mueller 
(409) 1 : figs. 320-321 ; Warnstorf (523) 204, fig. 4; Haynes, Bryologist 9: pi. 9, 
figs. 1-4, 19^; Meyian (386) fig. 105. 

. Examinations : Con/t. . Bethany (Lorenz 996) 1912; Milford (Lorenz 498) 
190g.«-.iV/^. Mt, Desert (Greenwood 113) 1926. — Mass. Boston (Clarke) 1907. — 
N. /f. Waterville (Lorenz 948) 1911.— iV. J. Fairmount (A. Dantum) 1908— Fif. 
Franklin (Lorenz) 1908. 

■ Type ' locality: “In' der; Neumark um Stolzenberg bei Landsberg an der 
Warthe,” Germany (von Flotow) 1822. Landsberg is about Lat. 52® 45' N., Long. 
i5®10'E. 

Range: Ellesmere Island (56.01), Me. (369.1), N. H. (359), Vt. (203), Mass. 
(9), Conn. (126), N. J. (128), Del. (212), W. Va. (466), Mich. (446,1), Minn. 
(97); Eur. (523). 

Stephani (491) does" not distinguish " between L. ' marchica ^xld ' L. ' mildeana^ 
and of the two the former takes precedence. Evans (139) accepts Stephani’s view. 
Curiously, while named by Nees' (410) in 1836, the species is not given in Gottsche, 
Lindenberg & Nees (226) 1844-1847. Named material of these species needs careful 
checking to determine which;of the species is'' represented. This leaves the,' range of 
the two much more uncertain than of most species. 
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9. Lopliozia ienseni^^ K. MuelL, Rabenh. Krypt-Fl. 6(1) :685, 1910. 

Jungermannia glohulifera C. Jensen, Medd. om Greenland 30:306, 1906. Not 
Roth, Tent. FL Germ. 3 :379, 1803. 

Plants in small loose patches, reddish to blackish brown ; leafy shoots 
about 260 /x wide. Stems up to 8 mm long, suberect to erect, unbranched 
or branched above, moderately fragile; the epidermal cells rectangular, 
thinly walled, reddish. Rhizoids numerous, colorless. Leaves succubous 
but almost transversely inserted, not decurrent; rather distant to some- 
what imbricate, ■ spreading to dorsally secund, simply 2-lobed, roundish 
rectangular to circular but rather wider than long, up to 420 /x long and 
650 wide, strongly concave adaxially or some of them somewhat flat- 
tisli ; margin entire except for the apical lobes ; lobes triangular to ovate, 
obtuse to rounded, incurved toward the stem, equal or the dorsal one the 
smaller, often connivent; sinus descending the leaf length, right- 


nseni, 1, Plant with male {m) inflorescence, x 11.6. 2, Epi- 
;he stem in surface view, x 200. 3, Gemmiparous plant, x 16. 
00. 5, Cells along margin of leaf lobe, x200. (All after 


angled or obtuse. Cells of the leaf middle 20-30 /x, of the lobes 18-26 /x; 
v/alls thin ; trigones wanting to moderate in size, cuticle smooth. Gemmae 
very numerous, in masses on the apical half of the crowded upper leaves 
so the whole constitutes a bud-like tip, spherical to ovoid, not angular, 
1-2-celled, 17-22 /x, thin walled, yellowish' red. Underleaves wanting. 
Plants unisexual Male plants somewhat smaller than the others, in sepa- 
rate patches; male inflorescence terminal, ovate; male bracts larger than 
the leaves, densely imbricate, 2-lobed, saccate at base, wrider than long; 
the lobes roundish, equal; the sinus shallow, obtuse; antheridia 2. Female 
mflorescence and sporophyte unknown. Named in honor of C. Jensen, 
who first named it but chose a name already occupied.— On sandy soil ; 
in sw^ampy places. 
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Illustrations : Jensen, Medd, om Greenland 30 :307-308, figs, 1-5, 1906., 

Examinations : None. 

Type locality: Kingorsuak and Sierak Dal, East Greenland (Kimise). 

Range: So far as we are aware it is known only from the original Greenland 
collection. 

10. ILophozia violascensi® Bryhn & Kaal, Bryhn in Rept. 2nd Norwegian 
Arctic Exped. in “Fram” in 1898-1902, 11 :36, 1906, 

Plants in small intricate patches or singly between mosses, brownish 
purple to' violet, or toward the tip whitish green. Stems 1-1. S cm long, 
erect, unbranched, comparatively thick and fleshy but firm, 200-400 / 1 - 
thick near tip, the lower part brownish purple, the upper part vioiescent 
or sometimes whitish green, composed of thin walled cells up to 28 /i 
wide and 70-100 /t long. Rhizoids numerous, long, colorless. Leaves trans- 
versely inserted, not decurrent, distant below to contiguous above, erect 
spreading toward base, loosely appressed toward tip, simply somewhat 
2-lobed, quadrate to roundish quadrate, the lower ones hardly wider than 
the stem, gradually larger up the stem, averaging about 600 long except 
the lowest, concave, the tip slightly incurved, vioiescent; apex truncate or 
usually emarginate ; margin entire or the upper leaves occasionally erose 
through the formation of gemmae; lobes short, obtuse to very rarely 
acute, frequently unequal with the dorsal one the smaller ; sinus merely an 
emargination or rarely deeper, crescentic to rounded or deep and acute. 
Cells of the leaf middle 30-35 /t, of the apex 25-30 /t, quadrate to poly- 
gonal, usually hyaline; walls thin; trigones minute; cuticle smooth to 
minutely striate. Gemmae on the erose margins of the upper leaves, rare, 
ovoid, large, vioiescent. Underleaves usually wanting, sometimes present 
among the upper leaves, small, subulate. Otherwise unknown. The name 
the L. violascens, tending to be like a violet ; in reference to the violescence 
of the plant. 

Illustrations: None. 

Examinations: None. . . 

Type locality: Havnefjord, on the south shore of Ellesmere Island, the local- 
ity first mentioned by Bryhn & Kaalaas, may be considered the type locality. It is 
about Lat. 76° 30' N., Long. 84^0' ^ 

Range: Ellesmere IsI. (56,01), Pim Isl. (about Lat 78° 44' N., Long, 74° 39' 
W.) (56.01). 

It may be remarked here that it is highly desirable that descriptions of new 
plants be fully figured from the original material. Often accurate detailed illustra- 
tions show characters not mentioned in the description, and occasionally undescribed 
but figured characteristics prove in the course of years to be of more diagnostic 
value than the original description. There are, indeed, few descriptions so accurate 

vi © las'*, sens. 
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tliat one couid visualize the plant in sufficient detail to make a recognizable drawing 
of it.^ Usually there is only one package of type material, while many copies of the 
drawings appear and are distributed all over the world. If a plant is worth describ- 
ing, it is worth detailed illustration; if it should not have been described as new, 
the figures would go far to show its synonymy. 

11. Lophozia mildeana^*^ (Gottsche) Schiffn., Lotos 51(7) :54, 1903. 

Jungermannia niildeana Gottsche, Verh. Zool.-Bot. GeselL Wien 17 :626, 1867. 

Jungermannia mildei KaaL, Nyt. Mag. Naturvid. 33:333, 1893. 

Plants in patches or mats, yellowish green to reddish brown or with 
a violet tinge. Stems 1-3 cm long, prostrate to ascending or erect, often 
branched from beneath the inflorescence, the tips capitate in appearance, 
light green; in cross section circular, the interior cells large and thinly 
walled, the epidermal cells somewhat thicker walled and specially the 
exterior often with purplish wails. Rhizoids numerous, long, colorless. 
Leaves distinctly succubous, not decurrent, distant below to rather closely 
imbricate above, spreading rather horizontally below, dorsally secund 
above, simply 2-5-lobed, mostly 2-lobed on sterile stems, quadrate to reni- 


Lophoda ntildeana. 1, Side view of shoot, x 6.6. 2, Perianth, x9. 
3, Gemmae, x 106. 4, Leaf, xl5.8. 5, Cells along leaf margin, x 53. 6, Part 
of plant with perianth, x 10.6. 7, Part of sterile plant, dorsal view, x 10.6. 
8, Leaf, x 15.8. 9, Leaf cells, x87. (1, 9, after Jensen; 2, after Gottsche; 
3-8,. after K., Mueller.) 


form in general outline, 1-2 mm wide, quite thin and flaccid, bright green 
or often somewhat violet, quite undulate, on the lower portioti of the stem 
the insertion reaching the middle dorsally, on the upper part of fertile 
stems the insertion extending entirely across the stem dorsally; margin 
except for apical lobes entire to sinuate, often revolute; lobes broadly 
lanceolate or shorter, irregularly unequal, the tips rounded to acuminate 
but mostly somewhat bluntly acute ; sinuses descending about Vs the leaf 
length, rather narrowly rounded, gibbose. Cells of the leaf middle and 
margin 30-45 of the leaf tips about 33 ft, pf the base 33-35 more than 
usually translucent, polygonal; walls thin to a bit thickish; trigones none 
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minute ; cuticle smooth. Gemmae in spherical masses, on the tips of the 
leaves of etiolate branches, globular or ellipsoid to pyriform, 
1-celled, about 25 g., thinly walled. Underleaves wanting except among the 
female bracts. Plants unisexual ; both inflorescences terminal. Male plants 
intermingled with the female or in separate patches, smaller, almost 
always with violet tinge; male inflorescence short; male bracts trans- 
ersely inserted, almost saccate, 2-lobed, the lobes curved inward toward 
axis; antheridia 1-2. Female bracts larger and more closely imbricate 
than the leaves, 2-5-lobed, wider than long, cnspate in appearance ; the 
lobes mostly acute, sometimes sparingly toothed; bracteole lanceolate, 
lobed Perianth clavate to cylindric, up to 4 mm long and 2 mm thicl^ 
about 3/4-emergent, often tinged with violet, the upper half or more with 
8 blunt plicae, somewhat roundedly narrowed to the mouth; mout 
rather wide, lobed, toothed; the teeth 2-3 cells long, soon deciduous. Seta 
rather long, delicate. Sporangium ovoid, blackish brown to blackish red; 
the wall of 4-6 layers of cells; epidermal cells very large, with nodular 
thickenings; innermost layer with semiannular thickenings. Elaters about 
10 M thick; spirals 2, reddish violet. Spores 12-17 g, verruculose, reddish 
violet. Named in honor of the original collector. Dr. J. Milde.— On sandy 
peaty soil in wet places ; among Sphagnum. 

Illustrations: Gottsche, Verb. Zool.-Bot Gesell. Wien 17: pi 16 1867; 
K. Mueller (409) 1: fig. 319; Warnstorf (523) 209, fag. 1; Jensen (323.5) 117, 

3 figs.; Ammons (3.1) 141, fig. C. 

Examinations: Ohio. Lick Hill in Hocking County (Taylor) 1927.— Po. Dela- 
ware County (M. A. F. K. Knout) 1914.-P. /. Westerly (Lorenz) 1924. 

Type locality: Near Hasenau, in the vicinity of Breslau, Silesia, Germany 
(Dr. J. Milde), June 17, 1866. 

T^ANrF-17 Me (169) N. H. (159), Vt. (203), Pa., Ohio (97), Mich. (3.1), Fla. 

(201) W.' Va.*(l59), Dd. (159), N. J. (159), Conn. (159), R. 1. (200), Mass. 
(169) ; Eur. (22E1). 

12 Lophozia wenzeliii® (Nees) Steph., Bull. Herb. Boissier, Ser. 2, 2:35, 
1902; also Sp. Hep. 2:135, 1902. 

Juftg evnidwtid wcnzclii Nees Naturg. Eur, Leberm. 2 : 58, 1836. 

Jungenmnnia groenlandica Q,l^> lift, 

Sphsnolobus groenlandicus Steph., Bull. Herb. Boissier, Ser. 2, 2.172, 1902, 
also Sp. Hep. 2:164, 1902. ^ ^ ^ 

L. groenlandica of Macoun Cat. Canadian Pis. 7 :19, 1902. Not of Biyliii, Nyt. 
Mag. Naturvid. 47 :287, 1909. 

P lan ts in spongy tufts, yellowish green to yellowish brown; leafy 
shoots about 1.5 mm wide. Stems up to 1-6 cm long, erect, somewhat 
flexuous, soft, the older portion reddish purple, the younger portion pale 


In ' North ' America ■ mMeana ' was " not distingnished from L, ^ mafcUca ior , many years. 
Reports of I. mildeana before:.49,08- may be"either one. ^ Thus ■ Evans (159,- 169, ^203) reporte 
L. mildeana in. a. .considerable number of Eastern ■ states, nic.ludmg Gonnecticut, but later ,(212) 
reports L. marchica from Connecticut but not L. mildeana. 

^8 wen' za LL K. Mueller (409) and Gil (76) spell it with one final “s* . 
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green above and reddish purple beneath except near the tip, usually un- 
branched but sometimes forked at tip. Rhizoids rather few, almost want- 
ing toward the stem tip, long, colorless but usually becoming reddish 
purple at their bases. Leaves distinctly succubous, obliquely shortly decur- 
reot, rather distant to contiguous, erect-spreading to spreading, somewhat 
secund dorsally, simply 2-lobed or rarely 3-lobed, broadly ovate or 
obovate to almost circular, wide, flaccid, tinged with red at apex, adaxiaily 
concave ; margin entire except for the lobes ; lobes often unequal, triangu- 
lar to ovate-triangular, obtuse to rounded, rarely subacute to apiculate, 
usually incurved ; sinus descending the leaf length, acute to usually 

crescentic. Cells of the leaf middle 23-30 ijl , of the margin slightly smaller, 












Lophosia zvenzelii, 1-2, Tips of sterile shoots, x45. 3, Leaf, x 16. 
4, Part of mouth of perianth, x 106. 5, Shoot with perianth, x 10.6. 6. Leaf, 
X 16. 7, Leaf cells in normal dampness, x 146. 8, Leaf, x 16. 9, Leaf cells 
in drier situation, x 146. 10, Part of sterile plant, ventral view, showing 
origin of branch, x9. 11, Part of sterile stem, x 10.6. (1-2, 7, 9, after Buch; 
3-6, 8, 11, after K. Mueller; 10, after Evans.) 


of the lobes 20-25 ji, rounded-hexagonal, opaque; walls slightly thickened, 
usually yellowish ; trigones small to medium ; cuticle smooth. Gemmae at 
the leaf tips, 4-8-angled, irregular in form, about 20 fx, 2-celled, thin 
walled, yellowish green. Underleaves wanting. Plants unisexual ; both 
infloi-escences terminal. Male plants smaller, more densely leafy ; male 
bracts 10-14, adaxiaily concave, deeply 2-3-iobed; antheridia 1-2; para- 
physes wanting. Female inflorescence terminal ; female bracts little larger 
than the leaves, adaxiaily concave, erect-spreading, often united by their 
basal edges, 2-3-lobed ; their lobes more obtuse and incurved than in the 
leaves; their sinuses descending about % the bract length ; bracteole usu- 
ally united with one of the bracts, ovate, small, acutish to obtuse, the free 
part spreading. Perianth free from the bracts, %-%-emergent, cylindrical 
to oblong-cylindrical or ovoid, about 3 mm long and 1 mm wide, 
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4-5-plicate toward tip, obtusely or roundedly contractea m me muuu., 
moudi shortly 4-5-lobed, the lobes denticulate. Seta J 

Sporangium ovoid, reddish brown, its wall several cells thick. Elatcis 
about 150 !>. long, 6-7 /x thick ; spirals 2, reddish brown. Spoies about _ /x, 
muriculate, dark brown. Named in honor of Wenzel, a G^man druggis , 
who accompanied Nees on some of his collecting trips. -On wet ground 
and rocks, in alpine regions and the far north. 

Tttitstratious- K. Mueller (409) 1; fig. 312; Jensen Kgl Vetenskps Akad 
w .rh^nril S7 S fi°-s 1-lS, 1900; Macvicar (374), 187, figs. 1-4 ; Meylan X386) 
IrilWESnrA^^^ Buch. Annales Bryol, 6:9, 

figL 1-4,’ 1933. 

Examinations : None. 

Type eocality: “Koppenplan im Riesengebirge,” between Germany and what 
was Czechoslovakia (von Flotow) 1824. 

Range: Greenland (322). Pim Isl. (56 01), Ellesmere Isl. ( 409 ), _ Southampton 
Isl (277.2) District of Keewatin (485.6), Yukon (51) ; Asia (350), Eur. (374), 


Jensen (Medd. om Groenland 30:306, S fags, on 305, im) publishes a new 
varied /««aema»ma alpestris var. major. This may fall under Lophosm wemelu 
WnfaUs to describe it except that it is larger than Jungerntanma alpestru ai d 
Ls lareer leaf cells His figures indicate that his plant differed from L. wenseht 
ta tRossessLn of the following: Leaf lobes acute to obtuse; cells of the leaf 
middle 43-60 M cells of the leaf lobes 20-43 y - ; female bracts about the same size aj 
the normal leaves of sterile stems ; perianth wholly exserted. Jensen s material grew 
in East Greenland. 

13. Lophozia porphyroleucars (Nees) Schiffn., Lotos 51(7) :61, 1903. 

Imgermannia porphyroleuca Nees Naturg. Eur. Leberm. 2:^, 1M6. 

■ Imgermannia ventricosa 'vzr, porphyroleuca Hartm. Skand, rl., Jiu. lU, / .ioo, 

1871 , 

. L.ventricosa Yd.T, porphyroleuea K. Muell., Rabenh. Krypt.-Fl. 6(1) :666, 1910. 

Plants in patches, whitish green to yellowish green or reddish brown. 
Stems 0.3-l.S cm long, prostrate to erect, reddish on the under side, 
simple or forked, frequently innovating beneath the female inflorescence 
Rhizoids numerous, long, colorless, present to near the tip of the stem 
Leaves succubous but almost transversely inserted, not decurrent, distant 
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Lophosia porphyroleuca. 1, Large leaves below the female bracts, x4,5. 

2, Leaf, x 12. 3, Female bracts, and bracteole (b), x4.5. 4, Leaves and 
miderleaf (m) just beneath female bracts, x4.5. 5, Normal leaves, x4.5. 

6, Part of sterile shoot, xlL7. 7, Leaves close to female bracts, x4.5. 

8, Leaves and underleaf (u) near female bracts, x4.5. 9, Perianth, x9. 

10, Female bracts and bracteole (b), x6.4. 11, Leaf}^ shoot, dorsal view, 
x4.5. 12, Tip of shoot v^rith perianth, x 11.7. 13, Cells of the leaf middle, 
x500. 14, Leaf cells, x 194. 15, Male inflorescence, xll.7. (1, 3-5, ,7-10, 
after Pearson; 2, 13, original, by Elsie K. Waddingham; 6, 12, 14-15, after 
Lorenz; 11, after Buch.) 

200 /X long, 80-160 /x wide. Plants unisexual ; both inflorescences terminal. 
Male bracts with 2-3 shortly stalked antheridia. Female bracts 4, similar 
to the leaves but larger, more concave adaxially, 3-4-lobed, the sinuses 
obtuse ; bracteole bifid to entire, united with one or both bracts. Perianth 
cylindric, 1-1.5 mm long, about V 2 -etnergent, the lower half reddish, the 
upper %“y 2 plicate, rounded to the mouth; mouth with several lobes; the 
lobes acute, unequally ciliate-dentate ; the teeth 1-4 cells long. Sporangium 
elliptic, 1. 1-1.25 mm long, brown. Elaters with 2 bi'own spirals. Spores 
8-12 /X, verruculose, brown. Name from Gk. porphyra, purple, and leiicos, 
\vhite ; in reference probably to the purplish white stems and leaf bases. — 
On rotting wood, on peaty soil. 

Illustrations: Haynes, Bryologist 11: pi. 1, figs. 10-14, 1908; Pearson (433) 
2 : pL 141, figs. 1-8; Macvkar (374) 180, figs. 1-4; Meylan (386) fig. 114. 

Examinations: Alaska, Douglas (Clark) 1909; Taku Inlet (Frye) 

Banff National Park (Rakestraw) 1937.— F. C. Morrissey (Elizabeth Knox) 1937. 
— Cal Mt. Lassen National Park (Rakestraw) 1936.— Ida. Moscow Mt. (Clark) 
1923, — Mont. Henderson (Frye) 1925; St. Ignatius- (Frye) 1934. — N. F. Lake 
(Britton) 1898.— l/tek Mirror Lake (Flowers 2119) 1927; Uintah (Flowers) 1927 
—Ft Willoughby (Lorenz) 1904. — Wash. Friday Harbor (Clark) 1925; Mt. Rainiei 
(Svihia 358) 1931.— Wyo. Dubois (Frye) 1931, Yellowstone National Park 
193-1. . . 

Type LOCALITY : European, " 

Range: Greenland (248), Ellesmere Isl. (56.01), N. S. (53.2), Me. 

N. H. (262), Vt. (150), Mass. (164), Conn. (150), N. Y., Que. (178), 

■Mich. (S02)', Wis. (94.1), Colo. (175), Wyo. (445), Mont. (81), Alta. 

(51), Alaska (173), B. C. (371), Ida. (80.1), Wash. (81), Ore. (457), 

Utah ; Asia (350) ; ; Eur. (325)' ; Spitzbergen ' (524.3) . , 
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14. ILopliozia iongidens^o (Liiidb.) Macoun Cat. Canadian FIs. /:i«, iFU^. 

JuuQCTWQyi^id' porphyToisucQ var. attsituQta Nees Naturg. Eur. Leberm. .80, 
JuHQSTincmixid lon^idsixs Lindb., Musci Scand. 7, 1879. 

Plants in small compact tufts or among mosses, dark green, sorae- 
s tinged with brown above. Stems 1-3 cm long, ascending to suberect, 
ormly green to pale brownish beneath, usually unbranched, some- 
s innovating below the female inflorescence. Rhizoids not very numer- 
long, colorless, present to near apex of stem. Leaves quite succu- 
;ly inserted, shortly decurrent dorsally, somewhat distant to contiguous, 


LopJiOBia longidens. 1, Leaf, x 30. 2, Male bract, x 30. 3, Cells of leaf 
middle, x 152. 4, Gemmae, x 152. 5, Female bract, x30. 6, Old male inflo- 
rescence, x30. 7, Male inflorescence with antheridia (a), x30. 8, Part of 
mouth of perianth, x 152. 9, Leafy shoot, x30. 10, Shoot with perianth, 
x30. 11, Male bract with antheridium, x30. (All after Lorenz.) 

of the upper leaves, 20'25 ju., many-angled, 1-2-celled, yellowish brown to 
reddish brown or green. Underleaves wanting or very rare except among 
the female bracts, very small, lanceolate. Plants unisexual. Male plants 
often in separate tufts, branches more frequent, leaves closer and less 
spreading; male inflorescence terminal; male bracts 12-16, imbri- 
cate, transversely inserted, wide and saccate at base ; antheridia 1 or usu- 
ally 2, ovoid-globose, on a stalk half as long. Female bracts as large as the 
leaves or slightly larger, erect-spreading, irregularly and unequally 
2-S-lobed, concave on the adaxial side, usually the margin with some short 
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teeth; the lobes narrow,, acute; bracteole iingulate, entire or toothed, 
united with one of the bracts for much of its length. Perianth obovoid to 
davate, about ^-emergent, several cells thick in lower part, 5-7-pIicate 
above where roiiridedly narrowed to the mouth; mouth with 5-7 small 
lobes, dentate-ciliate and ciliate ; its teeth of 1-6 long cells. Seta about 1 
cm long. Sporangium ovoid-oblong, yellowish brown, its wall of 2 layers 
of ceils ; epidermis with nodular thickenings ; inner layer of cells with 
semiannular thickenings. Elaters 8 /a thick; spirals 2, reddish brown. 
Spores 10-13 verruculose, yellowish brown. Name from L, longus^ 
long, and dens, tooth ; in reference to the long teeth on the mouth of the 
perianth. — On soil of banks, on rocks, on rotten wood; subalpine. 

Illustrations: Lorenz, Bryologist 13: pi. 3, 1910; K. Mueller (409) 1: fig. 
308; Macvicar (374) 178, figs. 1-5; Meylan (386) fig. 113. 

Examinations: Alta. Waterton Park (Rakestraw) 1937. — B. C. Halcyon Hot 
Springs (MacFadden 1037) 1928; Yoho Glacier (Brinkman 683) 1912.— -Colo. Inde- 
pendence Pass (Rakestraw) 193^ — Ida. Moscow (Clark) 1923. — Mick Isle Royal 
(Allen) 1901. — Minn. Grand Portage in Cook County (Conklin 3122) 1937. — Mont. 
Glacier National Park (Frye) 1934. — N. H. Waterville (Lorenz) 1908. — N. Y. Little 
Moose Lake in Herkimer County (Haynes) 1910. — Ore. McKenzie Pass (Rake- 
straw) 193k — Vt. Willoughby (Lorenz) 191E — Wash. Republic (Foster) 1912. 

Type locality : European. 

Range: N. S. (413), Me. (369.1), N. H. (359), Vt (185), Conn. (203), N. Y., 
Qiie. (178), Mich. (419.01), Wis. (94), Minn. (94.1), Colo., Mont (82), Alta. 
(46.2), ‘B. C, (157), Ida. (80.1), Wash. (83), Ore.; Asia (350) ; Eur. (329) ; Spitz- 
bergen (S24.3) ; King Charles IsL (409). 

IS. Lophozia incisa^i (Schrad.) Dum. Rec. d’Obs. 17, 1835. 

Jtmgermannia'incisa Schrad. Syst. Saniml. Kr)''pt Gewachse 2:5, 1796. Not 
of Taylor in London Jour. Bot 4:93, 1845. 

Jungermannia viridissima Nees Naturg. Eur. Leberm. 2:134, 1836. 

Plants in patches, bluish green. Stems 0.4-1 cm long, prostrate to 
ascending, forked at the tip or with few or no branches, green, wider than 
thick, about 14 cells wide and 9-10 cells thick, ventral cortical cells thickly 
walled, the interior cells thinly walled. Rhizoids numerous, long, colorless, 
present to tip of stem. Leaves almost transversely inserted but inclined to 
be succubotis rather than incubous, not decurrent, ^ the lower distant, the 
upper somewhat imbricate, erect-spreading to horizontally^ spreading, the 
upper forming a crowded head at the tip of the stem, simply 2-lobed or 
' to'ward the perianth up to S-lobed, rliomboidal, 0,7-1. 8 mm long, O.S-1.7 
mm wide, roundedly concave adaxially, about half embracing the stem, 
the upper plicate-crispate ; margin crispate, dentate to spinose-dentate ; 
lobes unequal, dentate to spinose-dentate, acute to obtuse, the^ ventral dis- 
tinctly the larger; sinus descending , the , leaf length, ■: acute to 

Grounded. Cells of the leaf middle 30-40 ji, of the margin , about 25 
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roundish quadrate, opaque because of the many chloropiasts and the oil 
bodies; walls thin; trigones small, distinct; oil bodies numerous; cuticle 
smooth; Gemmae in clusters at the tips of the lobes of the leaves, irregu- 
larly 3-5-ang!ed, l-'2-celled, yellowish green, about 1S >. Undeiieaves 
wanting, or sometimes present among the upper leaves, lanceolate to 


Lophosia incise. 1, Leaf cells, x 127. 2, Leaves, x 10.6. 3, Leaf, x 10.2. 

4, Female bract, x 8.5. 5, Gemmiparoiis shoot, x5.3. 6, Mouth of the 
perianth spread out, x6.8. 7, Tip of shoot with perianth, x8.5. 8, Male 
shoot, x6.S. 9, Perianth, x6.8. 10, Gemmae, x 127. 11, Male bract, x 10.2. 
(1“2, 10, after Warnstorf ; 3, 6, 8-9, after Pearson ; 4, 7, after K. Mueller ; 

5, after Jensen.) 


subulate. Plants unisexual; both inflorescences terminal Male bracts 
forming a crowded head, ventricose, 3~lobed and an additional smaller 
basal incurved lobe on each margin, dentate ; antheridia 1-2, globose, with 
very short stalk; paraphyses wanting. Female bracts larger than the 
leaves, longer than wide, irregularly 3-5-lobed to about % the bract length, 
crispate, the lobes spinose-dentate ; bracteole wanting or lanceolate, free 
from the bracts. Perianth narrowly obovoid to pyriform, about ^/^-emerg- 
ent, 5-plicate near apex, several cells thick below, slightly to roundedly 
narrowed to mouth ; mouth with 4-5 irregular segments, ciliate-dentate, 
the cilia 1-3 cells long. Seta veiy short. Sporangium ovoid, reddish brown 
with camiine valves, its wall of 3 layers of cells ; epidermal cells wdth 
nodular thickenings ; innermost layer with semiannular thickenings. Elat- 
ers 80-145 /a long, 8-10 /x thick; spirals 2, reddish brown. Spores 10-15 /x, 
finely verruculose, brown. The name the L. incisus^ cut ; apparently in 
reference to the cleft leaves.— On peaty soil and decaying wood. 

Illustrations: Pearson (433) 2: pi. 144; K. Mueller (409) 1: fig. 323; 
Hooker (285) pi. 10; Jensen (323.5) 117, 3 figs.; Ekart (124) pi. 4, fig. 30, and pL 
10, fig, 77; Macvicar (374) 192, figs. 1-4; Warnstorf (523) I: 204, fig. 3; Mevian 
(386) fig. 110; Douin, Bull Soc. Bot. France 60: pi. 12, figs. 29-34, 1913. 

ExamixNAtions: Douglas (Clark) 1909.— Alta. Laggan (Macoun 67) 

1904 . — B. C. Shell Island in Queen Charlotte Sound (Frye) 1913. — Cal. Smith River 
(Rakestraw) 1938.— Co/a. Rocky Mountain National Park (Kiener 5812) 1937.— 
Ida. Moscow (Clark) 1923.— Ky. Natural Bridge (Taylor 60) 1925.— Flint 
Island (collector unknown) 1927.— Mass. Worcester (Greenwood) 190S.— Mich 
Cheboygan (Ammons 277) 1931.— Minn. Duluth (Conklin 1663) 1912.— Aloni. Hen- 
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derson (Frye) 192S.— W. H. Alstead (Greenwood 274) 1935.— iV. F. Little Moose 
Lake in Herkimer County (Haynes) 1906. — N. S. Cape Breton Island (Nichols 36) 
1909. — Ohio. Hocking County (Taylor) 1921. — Ore. Prospect (Henderson 12116) 
1930. — Pa. Ridgeway in Elk County (Lanfear) 1933. — Que. Anticosti Island (M. 
Victorin 19022). — Vt. Jamaica (Lorenz) 1901. — Wash. Clearwater (Frye) 1931. 
IV. Va. Bald Knob in Pocahontas County (Gray 71140) 1923. — Wis. Superior 
(Conklin 775) 1909.— IFyo. Dubois (Frye) 1931. 

Type locality : European. 

R-ange; Greenland (226), Anticosti (373), Miquelon Isl. (373), N. S. (53.2), 
N. B. (369), Me. (369.1), N. H. (354.2), Vt. (241), Mass. (232), R. I. (140), Conn. 
(212), N. Y. (258), Que. (178), Pa. (338), Ont. (373), Ohio, Mich. (502), Wis. 
(98), Minn. (94.1), Wyo. (445), Mont. (81), Alta. (373), Yukon (373), Alasto 
(173), B. C. (371), Ida. (81), Wash. (81), Ore. (215), Cal. (84.1), N. Mex. (272), 
Colo. (175), N. C. (43), Ky. (218), W. Va. (3.2); Mex. (224); Asia (24/.08) ; 
Eur. (374) ; Azores (2.075). 


GYMNOCOLEA22 Dum. Rec. d’Obs. 17, 1835. 

Jungermannia section Gyninocolea Dum. Syll. Jung, Eur. 52, 1831, in part. 
Lophosia Howe, Mem. Torr. Bot Club 7 :103, 1899, in part. 

Plants in patches or mats, dull green to yellowish brown or blackish. 
Stems, prostrate to suberect, simple or with few branches, usually 7-8 cells 
thick; branches chiefly from the axils of modified leaves, but sometimes 
of normal ones, sometimes from the under side of the stem. Rhizoids few 
to numerous, hyaline to brownish. Leaves succubous to almost transverse, 
not or barely decurrent, distant to contiguous, erect-spreading or spread- 
ing, simply 2-lobed; lobes acute or mostly obtuse. Cells of the leaf with 
rather thin walls ; trigones none or small. Gemmae unknown. Underleaves 
rarely present and then among the female bracts or at base of branch. 
Plants unisexual Antheridia 1 in each bract axil. Female bracts like the 
leaves or smaller, spreading from the base. Perianth wholly exserted, 
clavate-pyriform, smooth, not plicate, contracted at mouth, sterile ones 
breaking off and forming new plants; mouth quite small, dentate. Seta 
of large epidermal cells and smaller inner cells. Sporangium oblong-ovoid 
so far as known, the wall of 2 layers of cells; epidermal layer of large 
cells/with nodular thickenings ; inner layer of small cells, with nodular 
tliickeniiigs. Name from Gk. gyMnoSj naked, and koleoSj sheath, in lef- 

erence to the wholly exserted perianth. 

Smallieaved branches from the under side of the stem scarce, often from the axils 
of unlobed leaves; rhizoids scarce; underleaves rare.. . . . . . .1. Gr. tnfla.a. 

Small-leaved branches from the under side of the stem rather common, nearly 
always from the axils of unlobed leaves; rhizoids often numerous to Ae tip, 
nftpn present, * * 1^* heterostipa. 
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1. Gymoocolea inflata^® (Huds.) Dum. Rec. d’Obs. 17, 1835. 

Jungermannia inf lata Huds. FI. Angl. 511, 1762. 

Lophozia inflata Howe, Mem. Torr. Bot. Club 7 :110, 1899. 

Plants in patches or sods or scattered among Sphagnum, green to yel- 
lowish brown or blackish brown, with a somewhat oily lustre ; leafy shoots 
about 1 mm wide. Stems 0.6-2 cm long, 90-250 /t thick, prostrate to sub- 
erect, unbranched or with a few lateral or latero-ventral branches, often 
innovating near the base of the perianth. Rhizoids scarce, hyaline to 
brownish. Leaves succubous or the upper nearly transverse, slightly de- 
current dorsally, approximate on upper part of stem to distant on lower, 
the upper often erect-spreading, the lower horizontal and spreading, con- 
cave or those of the lower stem nearly flat, oblong-cuneate or broadly 
ovate to oblong, 360-900 ja long, 270-800 ft wide; margins entire; lobes 
ovate, obtuse, often unequal and when so the ventral usually the larger ; 
sinus descending Vi-Va the leaf length, narrow, obtuse ; margin entire or 
slightly sinuate; those leaves wdth branches from their axils often nar- 
rowed at base, often unlobed. Cells of leaf middle 20-40 p., of the margin 
18-35 p, of the base hardly larger than of the middle, of the lobes about 


7 f ^ ^ ^ 

Gymnocolea inflata. 1, Cells of the leaf middle, x 134. 2, Leaf and 
underleaf on piece of stem, x 10. 3, Tip of shoot with sterile perianth, x 4.4. 
4, Part of mouth of perianth, x204. 5, Piece of plant, dorsal view% x22, 
6, Leaf cells, x62. 7, Male bract, x8.3. 8, Tip of plant with sporopliyte, 
x7. 9, Underleaf, x70. 10, Tip with perianth, x4.2. 11, Fallen perianth 
forming 2 shoots, x4.2. (L2, 8-11, after K. Mueller; 3, 6, after Jensen; 
4, 7, after Pearson ; 5, original by Elsie K. Waddingham.) 


20 /X, 4“6-aBgled; walls slightly thickened ; trigones none or indistinct; oil 
bodies 2-5, oval, 5-10 /a ; cuticle smooth or obscurely striolate. Underleaves 
from scarce to usually wanting, rudimentary to subulate or lanceolate. 
Plants unisexual. Male plant more slender, the inflorescence terminal or 
farther down the stem; male bracts 8-12, nearly transversely inserted, 
wider than long, concave; antheridium 1, globose-ovoid, with a short 
stalk i paraphyses wanting. Female bracts 2, similar to the leaves, one or 
both smaller, often more deeply cleft, transversely inserted, concave, 
widely spreading bracteole present or wanting," lingulate, sometimes co- 
herent with the bracts. Perianth' free from' the bracts, oblong-obovoid" to 





Illustrations: Pearson (433 ) 2: pi. 131; K. Quelle 
Hooker (285) pL 38; Warnstorf (523) 184, fig. 2; Macv 
Ekart (124) pL 3, fig. 23; Meylan (386) fig. 125; Underwo 
fig. 245 ; Jensen (323.5) 139, 3 figs. 

Examinations: Alaska* Nichols Bay (Frye)^19y, 

353) 1891.— C. Glacier (Brjnkman^296) 1W8.— il 

(C. D. Adams 13525) 1937. — 

igU.— Minn, St, Louis River (E. Hallwa,y 126)^1^0. 

1904.~-iV. F. Ithaca (Holzinger) 1901.- 
quist 7114) 1935.— S. Dartmouth ( 

50) 1869.— Fa. Gulf Mills (Kaiser) 

(Evans 43) 1915. — F. D. (A. C.^ McI 
1904, — JVyo. Norris Geyser Basin in 
Yukon. Hunker Creek (Macoun 70) 1902. 

Type locality : British Isles. 

Range: Greenland (322), Labrador (373), Newfoundland ( 510 ) Miquelon 
Isl. (431) N. S. (53,2), Me. (333), N. H. (359), Vt. (^1), Mass. (185), Conn, 
f'lio'i N Y ('58') Oue (178), Pa., Ont. (373), Mich. (418), Mmn., S. D., Wyo. 

(462): Yukon ^ Alaska (173), B. C (^) Wash. (81), Ore. 
1^), Cal. (296), N. C. (10), N. J. (212); Asia (350); Iceland (226); Eur. 

(350.1). 

The plant varies 
varieties. It is also peculiar in its 
only unfertilized eggs are readil; 
broken off. The parts broken off 
vations. 

la Gymnocoiea inflata var. heterostipa^^ (Lindb. k Arn.) K. Muell., Rabenh. 

Krypt.-Fl. 6(1) :743, 1910. 

Cephalozia heterostipa Carr. & Spruce; Spruce, On Cephalozia 55, 1^2. 

Junqermannia inflata var. heterostipa Lindb. & Am., Kgl. Sv. Vet. Akaa. 

'Handl. 23(5):47, 1889. 

Stems simple or branched; latero-ventral branches commonly pres- 
ent, intercalary, distant, with small leaves, from the axils of tmlobed 
nvatf-lanrenlate leaves: the stems sometimes forked at tip. Rhizoids often 


-Mich. Pictured Rocks in Alger County (oteere /34) 
:::) ICCj.— a/. H. Mt Pleasant (Lorenz) 
-N C. White Lake in Bladen County (Blom- 
Brown 211) 1923.— On#. Belleville (Macoun 
1910 .— Qmp. Tadousac in Saquenay County 
itosh 229) 1927.— Wash. Hamilton (Foster) 
Yellowstone National Park (Frye) 1925.— 


exceedingly with the habitat, which accounts for a lot of 
vegetative reproduction. The perianths containing 
/ deciduous and give rise to basal flagella when 
mp.rHv continue the formation of subfioral inno- 
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Gymnocolea inflata var. heterostipa. 1, Part o£ plant, ventral view, 
X 17. 2-3, Underleaves, x 120. 4, Perianth, x 11,3. (All after Pearson.) 


numerotis to the tip of the stem. Lobes of the leaves more frequently 
unequal than in the type, when unequal the ventral the larger. Under- 
leaves often present. Name from Gk. heteros, different, and stipos, stem; 
apparently referring to the abundant branches on the stem.— In Sphag- 
num bogs and swamps. 

Illustrations : Pearson (433) 2 : pL 64. 

Examinations: Wash. Hamilton (Foster) 1904. 

Type LOCALITY : Glyders, North Wales (E. M. Plolmes) 1876. 

Range: Greenland (320) ; Wash. (263); Eur. (329). 

The Washington material was collected near Hamilton by A, S. Foster and 
determined by Dr. A. W. Evans. One would expect it in peat bogs from there to 
Alaska. 


ISOPACHES^® Buch, Mem. Soc. Fauna FI. Fennica 8(1932) :287, 1933. 


Lophozict Dum. Rec. d’Obs, 17, 1835, in part 

Sphenolohus Steph., Bull. Herb. Boissier, Ser. 2, 2:164, 1902; and Sp. Plep. 

2 :156, 1902; in part 

Plants prostrate or the branches ascending to erect, leafy shoots quite 
narrow. Stems mostly branched, often flagelliferous, the tip curved 
toward the dorsal side, in cross section about 8 cells thick dorsiventrally, 
all their walls thin except the thicker cuticular one ; epidermal cells of the 
dorsal surface irregular, 1-2^ times as long as wide, about the width of 
the interior cells of the leaf base; cortex of ventral side of stem 2 cells 
thick, the cells little longer than wide; interior cells thin walled, more 
than 3 times as long as wide. Rhizoids numerous, scattered, colorless or 
brownish. Leaves succubous with the line of insertion almost a straight 
line, simply 2-lobed, or where grading into female bracts sometimes 
3“lobed, widest about the middle, distinctly concave; lobes acute, some- 
what connivent; sinus descending ^4-% the leaf length. Cells of the 

I sop' a kes. 
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leaves almost isodiametric ; walls normally rather thick and without tri- 
goneSj in very humid situations the walls thin ; trigones hardly visible to 
large. Gemmae formed on the larger apical divisions of the upper leaves^ 
not restricted to a few cells at the tips of these lobes. Under leaves wanting 
or here and there represented by a crest 2 cells wide, present in the female 
inflorescence. Male bracts hemispherically concave. Female bracts 2-3-lobed, 
also often toothed at margin. Perianth ovoid to oblong-ovoid or oblong- 
obovoid, emergent for most of its length, contracted to the mouth, 
3-5-angled with one angle dorsal, 2 lateral, and with or without 2 dorso- 
lateral ones; mouth lobed. Seta in cross section with a central group of 
4 cells surrounded by a circle of 8 cells, and sometimes by a second circle 
of 16 cells. Perhaps the name from Gk. isos, the same, and pachys, thick ; 
in reference to the uniformly thinly walled cells of the stem. 

The third species of this genus is /. decolormis (Limpr.) Steph., 
which is known from northern Europe but not from America. Its occur- 
rence in northern North America would not be surprising, thus its char- 
acteristics may be of importance to us. Its leaves are so closely imbricate 
that the leafy branches appear vermicular, while ours have leaves distant 
to loosely imbricate ; in the key below it differs from /. bicremtus in that 
the leaves are almost transverse and its gemmae 1-2-celled. It is, however, 
distinctly nearer /. bicrenaius than /. hellerianus. 

Plants unisexual; leaves slightly succubous but almost transversely in- 


serted; sinus descending the leaf length; stems filiform; 

gemmae 1 -celled, vinous red h hellcrianus. 

Plants bisexual, the male inflorescence below the female one; leaves 
quite distinctly succubous; sinus descending l^^f 

length; stems thick, fleshy; gemmae 2-celled, reddish yellow 2. bicrenatus. 


1. Isopaclies heilerianus'-® (Nees) Buch, Mem. Soc. Fauna FI. Femiica 
8(1932) :288, 1933. 

Jtingermafinia hclleriana Nees in Lindenb., Nova Acta Acad. Caes. Leop.- 
Carol. Nat. Cur. 14, Supp!.: 64, 1829. 

Diplo phyllum helleriammt Dum. Rec. d'Obs. 16, 1835. 

Jungermannia verruculosa Lindb., Not. Fauna FI. Fennica 13 :369, 1874. 
Diplophylleia helkriana' litY,, Mem. Istit Lomb., Ser. 3, 4:420, 1877. 
Jungermannia verruculosa var. kelleri Lindb. Musci Scand. 8, 1879. 

Cephaioaia Mleri Vmdh,, Med± Soc. Fauna FI. Fennica 14:65, 1887. 
Prionolohus hellerianus Scliiffn., Engler & Prantl Nat. Pfl.-Fam. 1(3)1:98, 
1894. ■ ' , ■ ■. 

Sphenolobus hellerianus Steph,, Bull. Herb. Boissier, Ser. 2, 2:166, 1902; also 
Sp. Hep." 2: 158, 1902. , , 

Xo/j/wm Boulay Muse. France 2:94, 1904. 

Plants in depressed patches, yellowish green to brownish, leafy 
shoots about 500 p. wide. Stems 2-6 mm long, prostrate or ascending, 
simple or with few branches, innovating below the female inflorescence, 
flexuous or arcuate, filiform. Rhizoids numerous except on gemmiparous 



hei"' ler ! a' nus. 


372 University of Washington Publications in Biology [Vol. 6. 

shoots, long, colorless. Leaves transversely inserted, not decurrent, distant 
to loosely imbricate, spreading, simply 2-lobed, subquadrate, concave, 
half-embracing the stem ; margin entire except for the terminal lobes or 
with a tooth on the ventral side, the dorsal one somewhat secund ; lobes 
triangular, acute to acuminate or cuspidate; sinus descending Vs-V 2 the 
leaf length, right-angular to rounded. Cells of the leaf middle 16-25 g., of 
the margin little smaller; walls strongly thickened; trigones small to 



Isopaches hellerianus. 1, Female bract, x27. 2, Leaf, flattened out, 

X 27. 3, Ceils of the leaf middle, x 143. 4, Tip of plant showing gemmae, 

X 7. 5, Tip of plant, with perianth, x21. 6, Two gemmae, x334. 7, Tip of 
leaf, somewhat irregular from formation of gemmae, x 142. 8, Tip of 
female branch, young, x32. (1, 5, after K. Mueller; others original, by 
Elizabeth Curtis.) 

hardly present ; cuticle verruculose. Gemmiparous branches narrow, with 
small erect-appressed leaves of modified fornij with rhizoids only from 
base; gemmae from the tips of the upper leaves of these branches, rarely 
also from the tips of normal branches, irregularly angled to cubic or stel- 
late, l~celled, wine-red. Underleaves wanting or rarely present, small, 
scattered, subulate. Plants unisexual; both inflorescences terminal Male 
bracts 4-6, erect-spreading, long apiculate, strongly ventricose; aiither- 
idium L Female bracts larger than the leaves, simply 2-3-lobed at tip, 
erect, irregularly spinose-dentate, loosely surrounding the base of the peri- 
anth; bracteole united with one or both bracts, variable, dentate or spi- 
nose-dentate. Perianth about ,%-emergent, not united with the bracts, 
oblong-obovoid, usually indistinetly S-plicate above, acutely contracted to 
about half its width at the mouth; mouth decolorate, lobed ; the lobes 
unequally spinous-ciliate ;, the cilia 2-8 cells long. Seta about 5 mm long. 
Sporangium broadly ovoid, about 300 long, reddish brown. Elaters 
about 7 /X thick spirals 2, loosely wound, reddish brown. Spores 9-12 
verruculose, reddish-brown.' Named' in, honor of; a friend of Nees, Br, 
Heller, who first found it— On rotting wood in shade. 
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Illustrations: K. Mueller (409) 1: iig. 290; Meylan (386) fig. 91; Pearson 
(433) 2: pL 152; Ekart (124) 'pi. 12, fig. 103; Macvicar (374) 212, %s. 1-7; Buch, 
Mem. Soc. Fauna FI. Fennica 8 :285, %. I, 11, 1832; Ammons (3.1) 142, %/B ; 
Douin, Bull. Soc. Bot. France 60: pi. 12, figs. 53-55, 1913. 

Examinations: B. C. Pass Creek Falls (Macoim 277) 1890; Quesvilie 
(Macouii 2867) 1875; Shuswap Lake (Macoun 640) 1903; Vancouver Island 
(Macoun 210) 1875. — Ont. Belleville (Macoun 182) 1882; Lake Superior (Macomi 
217) 1869; Qiietico Provincial Park (Drexler 2146) 1939.— Wash, Republic (Foster 
2336) 1913. 

Type locality: “Im Spessart bei Amorbacli,’* Bavaria, Germany (Dr. Heller). 

Range: N. S. (53.2), Me. (369.1), N. H. (141), Vt (244), Mass. (180), R. I. 
(203), Conn. (164), W. Va. (368), N. Y. (506), Que. (178), Ont (373), Mich. 
(485.1), Wis, (98), Minn. (94.1), B. C. (431), Wash. (83); Asia (19.05); Eur. 
(409). 


2. Isopaches bicrenams-^ (Schmid.) Buch, Mem. Soc. Fauna FI. Fennica 
8(1932) :288, 1933. 

Jungermannia hicrenata Schmid. Icon. PL, Ed. 2, 3:250, 1797. 

Jungermannia commutata Hueben, Hep. (jerm. 192, 1834. 

'Lofhosia hicrenata p\xm. Rec. d'Obs. 17, 1835. 

Jungermannia excise of Underw. in A. Gray’s Manual, Ed. 6, 720, 1889 ; not of 
Dicks. PI. Crypt Brit. Fasc. 3:11, 1793. 

Plants in small thin patches to almost gregarious, reddish brown to 
reddish yellow or yellowish green, with a distinctive odor; leafy shoots 
0.5-1 mm wide. Stems 5-10 mm long, prostrate with ascending tips, very 
thick and fleshy, usually unbranched, sometimes innovating below the 
female inflorescence. Rhizoids numerous, present to near the tip of the 
stem, colorless to brownish. Leaves succubous, not decurrent, mostly 
closely imbricate, spreading at about 45 degrees, dorsally secund, not 
horizontal, about half embracing the stem, simply 2-3-lobed, rounded 
ovate to rounded quadrate, convex on the back, margin entire except for 
tenninal lobes or rarely with a few teeth on or near the lobes ; lobes usu- 
ally 2, or on the upper leaves 3 , triangular, acute to right-angular at tip ; 



, , Isopaches hicrenatus. 1, Cells of' leaf tip, x770. 2, Leaf, x ISO. 3, Tip 
of female shoot,, x 46. 4, Tip of female shoot, with perianth, x 46. 5, Sterile 
shoot,: X 46. (All after Haynes.) 
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Sinus descending the leaf length, roundish or right-angular. Cells 

of the leaf middle 20-30 /a, of the margin about 20 /i, of the base about 
28-30 p., rounded polygonal, guttulate ; walls thick ; trigones large ; cuticle 
granulate. Gemmae in clusters on the tips of the lobes of the upper leaves, 
irregiilarly to stellately obtusely lobed, 20-25 fi, 2-celled, rather thickly 
walled, reddish yellow. Underleaves wanting except among the female 
bracts. Plants bisexual. Male inflorescence below the female one, on the 
same branch or on a lateral branch ; male bracts imbricate, unequally 
2-lobed with the ventral lobe the larger, the margins sometimes toothed ; 
antlieridia 1-2. Female inflorescence terminal; female bracts rather larger 
than the leaves, transversely inserted, 2-lobed with a tooth on the dorsal 
margin, or the tooth so large that the bract is 3-Iobed; the lobes entire to 
dentate ; bracteole broadly subulate to 2-iobed for % the length, the lobes 
acuminate ; ■ one inargin often somewhat united with a bract. Perianth 
about %-emergent, ovoid to oblong-ovoid, the upper half deeply plicate; 
mouth constricted, hyaline, irregularly spinose-ciliate and dentate, the 
cilia 2-4 cells long. Sporangium ovoid, reddish brown, its walls 3 cells 
thick; epidermal layer with nodular thickenings; innermost layer of wall 
with semiannular thickenings. Eiaters about, 8 thick; spirals 2, reddisli 
brown. Spores 10-15 /i, granulate, reddish' brown. Name the L. bicren- 
atus, twice or doubly notched; probably referring to the moutli of the 
perianth. — On sandy soil ; on banks and turf walls ; subalpine. 

Illustrations: Pearson (433) 2: pi. 139; K. Mueller (409) 1: fig. 315; 
Haynes, Bryologist 9: pi 9, figs, 5-9, 1906; Macvicar (374) 188, figs. 1-5 ; Buch, 
Mem. Soc. Fauna FI Fennica 8:285, fig. I, 8-10, 12, 1932; Meylan (386) fig. 108; 
Warnstorf (523) 192, fig. 1; Gil (76) fig. 238; Griggs, Amer. Jour, Bot 20:103, 
fig. 4, two at right, 1933; A,mmoiis (3.1) 141, fig. A; Jensen (323.5) 125, 3 figs. 

Examinations : Conn. West Goshen (Underwood) 1889. 

Type LOCALITY : European. 

Range: Greenland (428.1), N. S. (53), Me. (155), N. H. (359), Vt. (140), 
Mass. (235), R. 1. (169), Conn, (139), N. Y. (4), Que. (178), One. (431), Pa. (212), 
Mich. (213), Wis. (98), Minn. (94.1), Alaska (239.1), B. G. (51) (?), Ky. (218), 
W. Va. (3.2), Tenn. (464), N, C. (12), N. J. (212); Asia (350) ; Eur. (491) ; 
Spitzbergen (524.3). 

SFHENOLOBUS'® (Llndb.) Steph., Bull Herb.. Boissier, Sen 2, 2 :164, 1902; and 
Sp. Hep. 2:156, 1902. 

Jimgermannia subgenus .Not Fauna Fi. Femiica 13:369, 

1874, in part 

Jwigermmmia section Sascicolae Jensen Danmarks Mosser, Bryofyter 1 :104, 
1915, in part 

Plants green to brownish or rarely blackish ; leafy shoots 1-3 mm 
wide. Stems prostrate to suberect, 2-3.5 cm long, simple to somewhat 
branched, composed wholly of cells with thin walls except the cuticle, 
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differentiated into a cortical region and an interior one; cortex 3 cells 
thick, its cells nearly all 1-2 times as long as v^^ide and rectangular ; inte- 
rior cells not wider than the cortical cells but much longer, Rliizoids 
wanting to comparatively few. Leaves with the dorsal half transversely 
inserted, the ventral half distinctly succubous, not decurrent, contiguous 
to closely imbricate, spreading to erect and tightly applied to each other, 
simply 2-lobed, from slightly longer, than wide to much wider' than long, 
widest above their middle, hemispherically to semicylindrically concave 
through inrolling of margins; margin entire; lobes mostly unequal with* 
the ventral one the larger, .sinus descending %-V2 the leaf length. Cells 
of the leaf middle 15-25 /i,, the ceil cavity roundish to angular ; walls some- 
what thickened; trigones wanting to rather large but not bulging; cuticle 
verruculose. Underleaves wanting or present only as the bracteole. Plants 
unisexual, both inflorescences usually terminal Male bracts saccate at 
base ; antheridia 1-3, ovoid-globose. Female bracts larger than .the leaves, 
irregularly 2-4-Iobed, erect,, the lobes acute to bristle-pointed. Perianth 
free from the bracts, about %-eniergent, cylindrical to oblong, '.plicate in 
the apical portion, rather suddenly contracted to the mouth'; mouth not 
tubular, dentate to ciliate. Sporangium exserted, witli^ walls 2-3 cells' thi.ck ; 
all the wall layers with semiannular thickenings on the cell walls. Elaters 
with '2 brown spirals. Spores 12-15 /x, verruculose or papillose, brown. 
Name from Gk. sphen, a 'wedge, and lobos, a flap; in reference to 'the 
V-shaped leaf as viewed from its apex. 


Leafy branches t- 1.5 mm wide; cell-hollow clearly angular; female 
bracts entire except for the 2-4 terminal lobes. 

Leaves loosely imbricate if. at all, as long or longer than wide 
when spread out; the lobes triangular, not curved toward 
the stem ; sinus descending the leaf length .......... 

Leaves closely imbricate, decidedly wider than long when 
spread out; the lobes ovate, the dorsal lobe curved toward 
the stem ; sinus descending the leaf length ...... . . . . 

Leafy branches about 3 mm wide; leaves decidedly wider than long 
when spread out; cell-hollow circular to oval becaiise of the 
larger trigones; female bracts serrate-dentate to spinose- 
dentate in addition to the 2-4 apical lobes 

' i. SpheGoiobiis iiimutu.s29. (Crantz) Steph,, , Bull, Herb. Boissier, . Ser. 2, 2:165,. 
, , 1902 ; also Sp. Hep. 2 : 157 , 1902 . , 

. lunger mannia minuta Crdintz, in Dicks. 'PL . Crypt. 'Brit. 'Fasc. 2:13, 1790. 

, F Weber & .Mohr Bot, Taschenb. 423, 1807. 

Jungerfmnnia 'weberi Mart.' FI." Crypt, .Eriangensis . 157, 1817.^ ' , 

Jmigermmmia gypsophylla'^zllT.'.Fh: Crypt, Germ., 1:63, 1831., ■ • 

, Hueben. Hep. Germ. 240, 1834. , , 

DiplophyUmn minutum Dum.,Rec. dUbs. 16, 1835. 

npfda Lindb. .Musci,:S,cand. 8, 18,79., 

Juncjernianni-a Lindb., MittheiL Soc, Fauna FL Fennica, Feb.. 

3, 1883. 

mi us. 


1. ,S. mimitus, 
la. var, grandis. 

2. S, saxicolus. ' • 
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Lophosia mmufa Schiffn., Engler & Prantl Nat. Pfl.-Fam. 1(3) :85, 1893. 

Diplophyllum gypsophyllum Loeske, Verb. Bot Ver. Brandenburg 46:167, 1904. 

Plants in patches or mats, green or brownish; leafy shoots 1-1.5 mm 
wide.. Stem 2-3 cm long, filiform, fragile, prostrate to suberect, little 
branched, innovating below the perianth. Rhizoids few on the sterile 
plants, more numerous on female plants; almost none , on upper part of 
stem. Leaves transversely inserted, not decurrent, contiguous to imbri- 
cate, quite regularly distributed, erect-spreading to spreading, somewhat 
dorsally secund, simply 2-lobed, broadly quadrate, semicylindrically con- 
cave, about half-clasping the stem; margin entire, sometimes apparently 
toothed due to the formation of gemmae ; lobes widely triangular, acute 
or bluntly acute, mostly equal but sometimes the ventral the larger ; sinus 
descending the leaf length, acute to obtuse or rounded. Cells of the 
leaf middle 20-25 /a in longest diameter, of the margin 15-20 p. and not 



Sphenolobus minutus. 1, Leaf, xl2. 2, Leaf, x6.4. 3-4, Female bracts, 
X 13.1, 5, Two gemmae, x265. 6, Cross section of perianth, x 13.1. 7, Mouth 
of perianth, x 104. 8, Male bract with three antheridia, x about 26. 9, Peri- 
anth, X 10,2. 10, Plant with abundant perianths, x6.4. 11, Cells of the leaf 
middle, X 370. (1, 11, original by Elsie K. Waddingham; 2, 10, after K. 
Mueller; 3-4, 6-9, after Pearson; 5, after Gil.) 


different from the second row; walls thick; trigones none or small ; cuticle 
minutely verruculose. Gemmae on the margin and tip of the upper leaves, 
irregularly angular to; tetrahedral, 2-celled,' 15-30 ft in longest diameter. 
Underleaves wanting except among the bracts. Plants unisexual ; both 
inflorescences terminal Male bracts 8-24, similar to the leaves, somewhat 
saccate-concave at base ; antheridia ■■■1-2, oval-globose. Female bracts 
larger' than the leaves, irregularly. 2-4-lobed, erect, .not united wdth.eacli 
.other margin .entire; lobes- apiculate .to acuminate ;. bracteole . broadly 
lanceolate, /often, somewhat united with one. of the bracts. ''Perianth free 
from. .the bracts, .ab.o.u.t'.%-eniergent, cylindric, about 2 mm. long. and 1 mm 
wide,.' s.uddenly Gontracted, to the .mouth, deeply plicate in the ■ upper third.; 
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mouth 4-5-lobed; the lobes with teeth 2-3 cells long. Seta about 5 mm long. 
Sporangium ovoid, brown, its wall 2 cells thick ; both the epidermis and 
the inner wall layer with semiannular thickenings. Elaters 8 p, thick; 
spirals 2, brown. Spores 12-15 /a, papillose,, brown. The species name from 
the narrow, rather filiform leafy plants. — On peaty banks among rocks, 
or on wet rocks, in woods ; subalpine to alpine. 

Illustrations: Hooker (285) pL 44; Pearson (433) 2: pL 153; K. Mueller 
(409) 1: fig. 291; Buch, Mem. Soc. Fauna FI. Fennica 8 (1932) :285, figs. 18-23, 
1933; Ekart (124) pL 1, fig. 3; Warnstorf (523) 165, fig. 4; Macvicar (374) 209, 
figs. 1-5; Meylan (386) fig. 89; Gil (76) fig. 224; Ammons (3.1) 142, fig. D; Jensen 
(323.5) 109, 2 figs. 

Examinations: Alaska. Verdure Creek (Frye) 1913. — Alta. Altrude Lakes in 
Banff National Park (Rakestraw) 1937. — B. C. Stephens (Brinkman 785) 1913. — 
Ida. Kootenai County (Leiberg 30) 1890. — N. W. Territories of Canada, Clyde 
(N. B. Granson) Sept. 5, 1938. 

Type locality: Greenland. 

^ Range: Greenland (501), Devon IsL (485.6), Baffin Isl. (485.6), Melville 
Penin. (485.6), District of Keewatin (485.6), Nottingham Island in Hudson Strait 
(373), Labrador (510), N. S. (53.2), Me. (369.1), N. H. (169), Vt (203), Mass. 
(180), N. Y. (258), Que. (178), Ont. (373), Mich. (419), Wis. (94), Alta. (46.2), 
Yukon (298), Alaska (135), B. C. (247.1), Ida., Wash. (81), N. C. (43), Va. (271), 
W. Va. (468) ; Mex. (224) ; Asia (248,1) ; Spitzbergen (248.1) ; Jan Mayen (248.1) ; 
Iceland (248.1) ; Eur. (361.1) ; Azores (56.58) ; Africa (433) ; Kerguelen Isl. (226). 

Hardy (246.1) reports the variety cuspidate Kaal. (329) from British Colum- 
bia. K. Mueller (409) considers it a shade form. We favor the latter point of view. 

la. Sphenolobus minums var. grandis^o (Lindb.) Lindb. & Am., Kgl. Sv. Vet- 
Akad. Hand!. 23(5) :60, 1889. 

Cephalosia rigida var. grandis Lindb., Bot. Not 165, 1872. 

Jungermannia rigida var. grandis Lindb. Musci Scand. 8, 1879. 

Jungermanma saccatula Lindb., Mittheil. Soc. Fauna FI. Fennica, Feb, 3, 1883. 

S. saccatulus K, MuelL, Rabenh. Krypt.-FI. 6(1) :599, 1910. 

Plants more vigorous than the type, brownish green to blackish 
brown, catkin-like. Leaves densely imbricate, erect or nearly so, very 
strongly convex and thus apparently hemispheric or inflated, much wider 
than long when flattened out; lobes broadly ovate, blunt, the upper lobe 
with the tip bent toward the stem; sinus descending the leaf length. 

Cells of the leaf middle about 25 /i, of the lobes about 15 fi; walls, some- 
what thickened; trigones distinct especially from the middle to the base of ' 
the leaf. Name the L. grandis, large; because it is' more vigorous than 
thetype. — On peaty or rather sandy peaty soil. 

Illustrations : None. ' ■ 

■Examinations: None. 

Type locality: Muonio, in what used to be Lapland' (Norrlin) 1867. 

'Range:' N. Amer. (325); 'Asia ■■(350) ; Eur.. (409) ; Spitzbergen (325). 
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We are following Joergensen (325) in this, since, among recent writers, he 
was probably best acquainted with^ this plant. We do not know the basis of Joergen- 
sen's report of this variety from North America. 

2. Sphenolobus saxicolus®^ (Schrad.) Steph., Bull Herb. Bolssier, Ser. 2, 
2:168, 1902; also Sp. Hep. 2:160, 1902. 

Jungerntannia saxicola Schrad. Samml. Krypt. Gewachse, No. 97, 1796, 
Diplophyllum saxicolum Dum. Rec. d’Obs. 16, 1835. 

Lophosia saxicola Schiffn., Engler & Prantl Nat. Pfi.-Fam. 1(3) :85, 1893. 


Plants scattered among mosses or in compact flattish patches, yellow- 
ish brown to somewhat brownish olive; leafy shoots about 3 mm wide. 
Stems' 2-3.5 cm long, ascending to suberect, filifomi, rigid, brittle, flexu- 
Oils or arcuate, more or less branched, innovating below the female inflor- 
escence. Rhizoids few, almost wanting above, colorless. Leaves trans- 
versely inserted, not decurrent, contiguous to imbricate, erect-spreading, 
simply 2-lobed, roundedly or quadrately ovate, concave to semicylindric ; 



Sphenolobus saxicolus. 1, Female bract, x 10.2. 2, Female bracteole, 
X 10.2. 3, Tip of shoot with perianth, x8.5. 4, Mouth of perianth, x 13,6. 
5, Cross section of perianth, x 6.8. 6, Sterile shoot, x 5.9. 7, Leaf, x 10.2. 
8, Female bract, x8.5, 9, Leaf, x8.5. (1-2, 4-5, 7, after Pearson; 3, 6, 8-9, 
after K. Mueller.) 


margin entire, the dorsal one somewdiat secund; lobes unequal with the 
larger ventral, ovate; dorsal lobe acute to subacute, slightly incurved at 
tip; ventral lobe oblique, obtuse, incurved; sinus descending about % the 
leaf length, recurved, acute, gibbose. Cells of the leaf middle 15-24 /a, of 
the margin slightly smaller, roundish-quadrate; walls somewhat thick- 
ened; trigones large; cuticle striate- verruculose. Gemmae wanting. Under- 
leaves w^anting. Plants unisexual; both inflorescences terminal. Male plant 
more slender; male bracts a few pairs, 'Saccate at base; antheridia;: 1-3, 
ovoid-globose. Female bracts slightly larger than the leaves, erect, con- 
cave, closely surrounding the base of the perianth, irregularly 2-4-Iobed ; 
their lobes acute or bristle-pointed, their margins serrate-dentate to spi- 
nose-dentate ; their sinuses descending %-% the bract length. Perianth 
free from the bracts, about %-emergent, oblong-cylindric, 3-4 mm long, 


sax ik^ 6 lus. 
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about 1.5 mm wide, obtusely plicate near the tip, roiindislily contracted to 
the mouth ; mouth irregularly ciliate-dentate, the cilia up to 6 cells long. 
Seta about 5 mm long. Sporangium ovoid, with wall 3 cells thick, all three 
layers with semiannular thickenings; epidermal cells larger than the 
others. Elaters about- 8 /a thick ; spirals 2, loosely wound, dark brown, 
Spores about 12 minutely verruculose, dark brown. Name from L, 
saximi, rock, and colere, to inhabit; in reference to its common occur- 
rence on rocks.' — On rocks, or on soil in bogs; subalpine. 

Illustrations: Pearson (433) 2: pi. 154; K. Mueller (409) 1: fig. 293; Mac- 
vicar (374) 208, figs. 1-3; Ekart (124) pi. 9, fig. 73. 

Examinations: None. 

Type locality: Meissner in Hesse, Germany (Schrader). 

Range: Greenland (373), Baffin Land (491), Que. (178), Yukon (298), 
Alaska (135), B. (46.1) ; Asia (350) ; Eur. (329). 

Hooker's Jungermannia resupinata (285) pi. 23 Is Scapania compactaj accord- 
ing to G. L. & N. (226), page 63. 

LEIOCOLEA^® Buch, Mem. Soc. Fauna FI, Fennica 8(1932) :288, 1933. 

Lophozia subgenus Leiocolea K. MuelL, Rabenh. Krypt-Fl. 6(1) :711, 1911. 

Jungermannia section Jungermanniae mttelleri Jens. Danmarks Mosser, Bryo- 
fyter 1 :128, 1915. 

Jungermannia subgenus Leiocolea Arn., Arkiv f. Botanik 19(10) :75, 1925. 

Stems 0.3-8 cm long, with few or no branches, rejuvenating from 
beneath the inflorescence ; cortex 1-2 cells thick, the ventral ones shorter 
than the interior ones and shorter than cells of leaves ; ventral epidermal 
cells in 4 or more rows ; in cross section of stem the cortical cells smaller 
than the interior ones and smaller than the cells of the leaves. Rhiaoids 
numerous, colorless to brownish or reddish purple. Leaves quite strongly 
succubous, not to little decurrent dorsally, distant to imbricate, horizon- 
tally spreading to erect or dorsally secund, simply 2-lobed, the lobes equal 
or the ventral the larger; margin usually entire except for the terminal 
lobes or with a few teeth; lobes acute to rounded, sometimes apiculate, 
entire; sinus descending the leaf length, acute to crescentic, in some 
species gibbose. Cells of the leaf middle 15-50 /a; walls thin or in one 
species thick and yellow; trigones wanting to bulging; cuticle smooth to 
verntciilose or striate-verruculose. Gemmae mostly unknown, but in - some 
species common. Underleaves wanting or usually „ scarce to abundant, awl-, 
shaped or lanceolate, to ovate, unlobed or commonly 2-lobed, the margin 
entire or usually toothed ' to ciliate. Plants bisexual or;,unisexualb; M 
inflorescence terminal or. just below' the female .one/ ..rarely. 
the stem; antlieridia' 1-3. Female mflorescence terminal on an ordinary 

"2 examined Brinkman's Nos. 784 and 785 and found no S, saxicohis in them. 

li 6 ko' le a. 
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Stem or branch; the bracts free from each other and from the bracteole, 
oblong or ovate to quadrate or roundish, 2-4-lobed, entire to toothed or 
ciliate; bracteole rarely wanting, with 2-3 lobes or teeth. Perianth free 
from the bracts, -emergent, plicate toward tip or more rarely 
smooth, oblong-ovoid or cyiindric to clavate or pyriform, mostly suddenly 
contracted to mouth ; mouth from distinctly tubular to not at all so, cren- 
ate or dentate to lobed or ciliate, not entire. Sporangium exserted, ovoid ; 
epidermal cells larger than the other wall cells, with nodular or rarely 
semiannular thickenings ; inner wall layer with semiannular thickenings. 
Elaters with 2 reddish brown spirals. Spores 10-20 /x, reddish brown or 
brown. The name from Gk. leios, smooth, and koleos, sheath ; in reference 
to the perianth, which is sometimes smooth. 


A. Gemmae unknown or rare and thus the upper leaves not or 
rarely erose at tip. 

B. Underleaves wanting or scarce, 

C. Cells of the leaf middle 35-45 ju; leaf sinus not gibbose; 

lobes of the sterile leaves mostly acute, rarely some 

obtuse 1 . L.badensis. 

CC. Cells of the leaf middle 30-35 fi; leaf sinus gibbose; 
lobes of the sterile leaves mostly obtuse or rounded, 

rarely some apiculate 2 . L. obtusa. 

BB. Underleaves abundant. 

D. Walls of the leaf cells thin and colorless; leaf cells 27-50 

E. Underleaves small to medium in size. 

F. Trigones mediumly large to bulging; plants uni- 
sexual. 

G. Cells of the leaf middle 35-50 /*; leaf lobes acute 
to obtuse; margin of underleaves with a tooth 


at one or both sides 3. L.bantriensis, 

GG. Cells of the leaf middle 27-33 /n; leaf lobes mostly 
apiculate; margin of underleaves more or less 

lobed 4. L. muelleri, 

FF. Trigones small ; plants bisexual 7. L. gillmani. 

EE. Underieaves large, some of them more than half as 
long as the leaves; trigones moderately large to 

bulging 8. L.rutheana. 

DD. Walls of the leaf cells thick and yellowish; leaf cells 

15-24 /i 5. L. harpanthoides, 

A A. Gemmae common and thus the upper leaves commonly 

erose at tip 6. A. keterocolpa. 


1.' Leiocotea'h^ (Gottsche & Rabenh.) Joerg., Bergens Mus. Skrift, 

v.'i6.: 166, -1934, ' 

Jungermmnia turbinaia of many later, authors. Not of Raddi, Mem, Soc. Ital. 
■ Sci. Modena 18:18, 1818. 

Jungermannia badensis Gottsche, Gottsehe & Rabenh. Hep. Eur. Exsic, No. 95, 
■,„> 1859.' ^ ■ 

Lophosia badensis Schllfn., Lotos 51: p. 7 of reprint, 1903. 

Lophosia gypsacea SchiEn., Verh. Zool.-Bot Gesell. Wien , 54 :399,. 1904. Not of 
...■Schleick- Gat 1821. 

Lophoda ^(subgenus Leio c oka) badensis K, Muell.,, .Rabenh. ' Krypt.-Fl. 
6(l),:730,;i9I0. ■ ■ 


bad en' sis. 
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Plants in patches, small, yellowish green ; leafy shoots 0.6-1 mm wide. 
Stems 3-12 mm long, prostrate to ascending, simple or little branched, 
often -with innovations from beneath the female inflorescence, traos- 
liicent, flattened dorsally, often brownish on the ventral side; epidermal 
layer of long cells, smaller in cross section than the interior ones. Rhizoid's 
numerous, present to near tip of stem, colorless or brownish, long. Leaves 
distinctly succubous, somewhat dorsally decurrent, distant to subimbri- 
cate, horizontal to spreading or erect-spreading, simply 2-Iobed, quadrate- 
ovate to roundish ovate, or rectangular on the smaller sterile stems, wide 
at base, slightly to distinctly convex dorsally; margins entire except for 
the terminal lobes, the two alike or the ventral one the more curved ; lobes 
equal, or slightly unequal and the ventral one the larger, connivent, acute 



Leiocolea badensis. 1-3, Female bracts, x 16. 4, Male inflorescence, 

X 13.8. 5, Exjiclermal cells of the stem, x 92. 6, Tip of a leaf lobe, x 93. 

7, Tip of sterile shoot, dorso-laterai view, x 13. 8, Female shoot, x 13. 

9-10, Leaves, x 16. (5-6, after Jensen ; other after K. Mueller.) 

or some lobes more blunt; sinus descending the length, usually 

acute. Cells of the leaf middle 35-45 fi, of the margin 30-35 [i, 4-6-angled, 
translucent; walls thin; trigones small; cuticle smooth or finely striate- 
verruculose. Uiiderleaves wanting, or rarely one or more present and more 
or less rudimentary.. Plants unisexual. Male plants intermingled with the 
female ones and like them; male inflorescence not terminal, farther down 
the stem ; male bracts several pairs, suberect, approximate, concave, the 
dorsal lobe usually with a tooth, or the bract 3-lobed ; antheridia 2. Female 
inflorescence terminal; female bracts ' erect, concave, roundish ovate. To 
roundish quadrate, bilobed for the bract length, occasionally with 

a small third lobe, the lobes acute, the sinus acute ; : bracteole usually 
wanting. Perianth %-%-emergent, clavate-cylindric,' slightly ^plicate 
toward the tip, often' with a 'deep- dorsal groove, rather roundedly con- 
tracted to the mouth;, mouth' shortly beaked, ' crenulate with'^l^^^ 
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Seta exserting the sporangium. Sporangium widely ovoid^ darkly reddish 
brown, the valves 400-S00 wide; epidermal cells with nodular thicken- 
ings; cells of the inner layer with semiannular thickenings. Elaters 7-8 /x 
thick ; spirals 2, about 2.5 /x wide, loosely wound, reddish brown. Spores 
10-15 ^, verruciilose, reddish brown. So named because it was first found 
in Baden, Germany. — On calcareous rocks, on soil or on sand. 

Illustrations: Lorenz, Bryologist 14:30, pL 5, 1911; K. Mueller (409) 1: fig. 
330; Macvicar (374) 168, figs, 1-4; Meylan (386) fig. 124; Jensen (323.5) 139, 4 figs. 

Examinations: Alta. Altnide Lakes in Banff National Park (Rakestraw) 
1937 Lacey- Reosauqua State Park in Van Buren County (Conard) 1939.*— 
Mick Tahquamenon Falls in Luce County (Nichols) 1935. — Mont. Piegaii Pass in 
Glacier National Park (Frye) 1928.— -Wash. Orcas Island (Clark) 1923. 

Type locality: “Molassenfelsen im Stadtgraben bei Ueberlingen am Boden- 
see/’ Baden, Germany (Jack), 

Range: Ellesmere IsL (409), N. S. (53.2), N. H. (185), Vt (245), Conn. 
(203), N. Y. (159), Que. (159), Ohio (94.3), Mich. (419), Wis. (98), Iowa, Alta. 
(46.2), Mont (81), B, C. (46.1), Wash. (81) ; Asia (350) ; Eur. (409). 

It seems very likely that Jungermannia 'mallrothiana G. L. & N. Sjm. Hep, 104, 
1844 (not /. wallrothiana Hueben. Hep. Germ. 85, 1834, which is probably Nardia 
scalaris) is Lophosia hadensis. Schiffner, in Verb. Zool. Bot. GeselL Wien 54:396, 
1904, points out that doubt arises in that original material of /. ivallrothiana of 
G. L. & N. is wanting for comparison. Even if the plant were a good species the 
name belongs to Huebener’s plant. 

2. Lekolea obtusa^^ (Lindb.) Buch, Mem. Soc. Fauna FI. Fennica 8(1932) :288, 
1933. 

Jungermannia ohtusa Lindb. Musci Scand. 7, 1879. 

Lophozia ohtusa Evans, Proc. Washington Acad. Sci. 2:303, 1900. 

Lophozia (subgen. Barhilophozia) ohtusa K. Muell., Rabenh, Krypt.-FI. 
6(1) :648, 1910. 

Plants scattered among mosses, or in loose patches, green to yellow- 
ish green. Stems 2-6 cm long, ascending to erect, thick, flexuous, usualty 
imbranched, under surface reddish purple, with innovations beneath the 
female bracts. Rhizoids numerous, occurring to the tip, reddish purple at 
base, short. Leaves strongly succubous, slightly to hardly decurrent dor- 
sally, distant to subimbricate, horizontal to suberect, the upper part re- 
flexed, simply 2-lobed, roundish quadrate/plane or slightly concave, 
flaccid ; margin entire' except for the terminal lobes, or sometimes with a 
small tooth-like lobe on the dorsal margin near its base ; lobes equal or the 
ventral one slightly the larger, broadly ovate, sometimes on the same stem 
rounded to obtuse or even apiculate ■ at ' apex ;■ sinus descending to about ' 
% the leaf length, right-angular to rounded, gibbous. Cells of the leaf 
middle 30-35 p., of the margin 25-30 jjl, oblong to round ; walls thin ; tri- 
gones none or small ; cuticle striate-verruculose. Gemmae rare, at the tips 
of the leaf lobes, angular, pale green, mostly 1-celled, 18-20 /x. Under- 
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leaves present where stems fork, elsewhere wanting or rudimentary, 
deeply 2-lobed, the lobes triangular to subulate, the margin often some- 
what ciliate. Plants unisexual. Male plants more delicate ; male inflor- 
escence terminal or farther down the stem; male bracts 12-40, smaller 
than the leaves, concave, saccate at base, 2-lobed; the lobes unequal, 
obtuse, incurved; antheridia 2-3, globose. Female inflorescence terminal, 
transversely inserted, erect or the upper portion reflexed, about equaling 
the leaves or smaller, irregularly 4-lobed; the margin often slightly den- 
tate ; lobes acute to more rarely obtuse ; sinuses obtuse to subacute ; brac- 
teole large, often deeply 2-lobed, variable in form, margins entire. Peri- 
anth narrowly to clavately cylindric, emergent for nearly all its length, 
plicate in the upper %, contracted to the mouth; mouth dentate, the teeth 
sometimes slightly serrate. Sporophyte unknown. Name the 'L. ohtususy 
blunt; in reference to the rounded lobes of the leaves.— In shade;' on 
wood, on soil, on rocks, among mosses ; mostly alpine. 

.iLLtFSTRATiONS : Bcmet, ■ Cat. Hep. Suisse, pi. 4, 1888;, Pearson (433) 2: pi. 
136; K. .Mueller (409). 1: fig. 305 ; Meylan (386) fig. 104; Macvicar (374) -205, 
figs.' 1-3. ■■ . 

... Examinations.: Cg/. .Bear, Badger Lake in-Madera County Howell 586) .19,41. 

Near. head. o£ Lick -Creek in Wallowa .Mts., '.(Rakestraw)' 1935.— .Fri- 
day , Harbor , (Wentworth) 1923 ; ■, 'North 'side .of Orcas , Island (Clark) H925.— lFyc>, 
Dubois (Frye) 1931; yeilowstone Nationai Park (Frye) 1934. 
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Type locality: Near Stockholm, Sweden. 

Range: Ellesmere Isl. (168), Me. (203), Mich. (485.1), Wyo. (83), Ida. (82), 
Alaska (135), B. C. (94,2), Wash. (81), Ore. (81), Cal; Eiir. (386). 


3. leiocoiea bantriensisss (Hook.) Joerg., Bergens Mus. Skrift. 16:164, 1934, 

Jungermannia hantriensis Hook. Brit. Jung., in note to pi. 41, 1816. 
Jungermannia hidentaia var., Hook. Brit. Jung., Syn. 16 and Suppl. pi. 3, 1816. 
Jungermannia horns chuchiana Nees Naturg. Eur. Leberm. 2:153, 1836. 
Jungermannk muelleri var. baniryensis KaaL, Nyt. Mag. Naturvid. 33 :357, 
1893. 

Lophozia bantryensis Steph., Bull. Herb. Boissier, Ser. 2, 1 :ilS0, 1901; and Sp. 
Hep. 2:133; 1901.^ 

Lophozia horns chuchiana Macoun Cat. Canadian Pis. 7 :18, 1902. 

Lophozia (subgenus Leiocolea) horns chuchiana K. MuelL, Raberih. Krypt.-Fl. 
6(1) :723, 1910. 


Plants in large tufts, dark green to reddish brown, with a fatty lustre ; 
leafy shoots 3-4 mm wide. Stems 2-8 cm long, procumbent to erect/ 
brownish green, flexuous, usually simple to furcate or somewhat pinnately 
branched, innovating beneath the perianth. Rhizoids fairly abundant, 
present to near tip of stem, rather long, colorless to brownish. Leaves 
succubous, decurrent dorsally, ' approximate to rather loosely imbricate, 
horizontally widely spreading to dorsally secund, simply 2-lobed, obliquely 
roundish, somewhat convex on the adaxial side ; margin entire except for 
the apical lobes, the dorsal margin slightly revolute ; lobes broadly tri- 
angular, acute to obtuse, usually unequal and then the dorsal lobe usually 
the smaller ; sinus descending the leaf length, right-angular to 

crescentic, usually gibbous. Cells of the leaf middle 35-50 /x, of the leaf 
tips 30-35 /X, of the leaf base 40-60 /x, rounded-polygonal, translucent ; 
walls thin; trigones small; oil bodies numerous, small; cuticle striate- 



■ Leiocolea hantriensis. 1, Leaf,, x 8.5. 2, Part of mouth of perianth, x36. 
',3* .Antheridiiim, x about 40.'. 4, Underleaf, x21.; 5/ Perianth, x.10.2. 6, Tip 
with perianth, X 6.8. 7, .Sterile shoots, "x 1.7. 8, Sterile shoot,' dorsal "view, 
X 10.2., 9, Tip with perianth,' dorsal view, x'S.l. 10, Cells, of the, leaf tip,. x 85. 
(1, .4/ 7,10, after IC, Mueller;, 2, 5-6, 8,' after .Pearson; 3, after. Hooker: 
,9, after ,.Meylan.) 
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veiTucitlose. Gemmae unknown. Underleaves small to rather large^ vari- 
ous in form, lanceolate, sometimes bilobed; the margin somewhat lobed 
in addition to the apical lobes, the one or 2 tips ending in a long narrow 
almost ciliate point. Plants unisexual; the male and female plants in 
separate tufts; both inflorescences terminal. Male inflorescence shortly 
spicate ; male bracts concave, the dorsal margin with a large incurved 
tooth ; antheridia 1-2. Female bracts resembling the leaves, nearly trans- 
versely inserted, erect-spreading, narrower, concave, the margins entire 
except for the terminal lobes; bracteoles larger than the underleaves, 
otherwise very similar to them. Perianth %-% -emergent, nearly cylindric, 
smooth, very slightly 4-plicate near the apex, obtusely or roundedly con- 
tracted to mouth; mouth shortly beaked, shortly and unequally ciliate. 
Seta about 1 cm long. Sporangium ovoid, blackish brown ; epidermal cells 
large, quadrate, with very small nodular thickenings ; innermost layer of 
much elongated cells, with semiannular thickenings. Elaters short, 10-12 /x 
thick; spirals 2, reddish brown. Spores 12-16 /x, verruculose, reddish 
brown. The name from the Irish town near which it was first found. — On 
wet rocks and stream banks ; subalpine and alpine. 

Illustrations: Pearson (433) 2: pi. 133; Hooker (285) Stippl. pi. 3; K, 
Mueller (409) 1: %. 328; Macvicar (374) 171, figs. 1-5; Meylan (386) fig. 121; 
Gil (76) figs. 241-242. 

Examinations: Alta. Banff National Park (Rakestraw) 1937. — B. C. Yoho 
National Park (Rakestraw) 1937. — Wash. Friday Harbor (Daugherty) 1923; 
Seattle (Roberts) 1925. 

Type locality: In Laharn wood near Bantry, Ireland (Miss Hutchins). About 
Lat. Sr 40' N., Long. 9'* 32' W. 

Range: Greenland (322), Alta. (373), B. C. (95), Wash. (81), Ore. (81), 
Cal (202) ; Asia (19.05) ; Eur. (422.2). 

Howe (296) 109-110, comments on his examination of what was labeled 
original material of the plant Hooker had before him when he named L. bantriensis. 
He concludes that it is L. horns chuchiana. 

4. Leiocoiea ■ mueiieri®’’ (Lindenb.) Joerg., Bergens Mus. Skrift 16:163, 1934. 

Jungermannia muelleri Nees, in Lindenb., Nova Acta Acad. Caes. Leop.-CaroL 
Nat. Cun 14, Suppl. :39, 1829. 

Jungermannia acuta Lindenb., Nova Acta Acad. Caes. Leop .-Carol. Nat. Cur. 
14, Suppl:88, 1829. 

Lophoda muelleri Dum. Rec. d'Obs. 17, 1835. 

Lophoda acuta Dum. Rec. d'Obs. 17, 1835. 

Jungermmmia collaris Nees Naturg. Eur. Leberm. 2:156, 1836. 

Jungermannia bantriensis var. muelleri Lindb., Acta Soc. Sci. Fennica 10 :528, 
1875. I ' ^ \ . 

Jungermannia bantriensis var. acuta Lindb,, Acta Soc. Sci. Fennica 10 :528, 
;■■■ ,1875.' ■ ' ■ , " ' " 

Jtmgermminia hornschuchiana var. MassaL, x\nn. Istit. ' Bot Roma 

' ■ 3 : 8 , 1888 . ' ■ ■■ , 
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Lophozia (subgenus Leiocolea) ■ muelleri K. MuelL, Rabenh. Krypt.-F!. 

6(1) :719, 1910. 

Plants in mats, green to brownish or yellowish green ; leafy shoots 
1-3 mm wide. Stems 1-4 cm. long, prostrate to ascending, simple or spar- 
ingly branched, innovating beneath the perianth. Rhizoids numerous, pres- 
ent to near apex, long, colorless to brownish. Leaves succiibous, the inser- 
tion quite diagonal, slightly decurrent dorsally, distant to imbricate, widely 
spreading horizontally to dorsally subsecund,. simply 2-lobed, broadly 
ovate to quadrate-rotund; margin entire except for the -apical lobes; lobes 
mostly unequal with the dorsal the smaller, ovate-triangular, acute to 
commonly with a 2-celled apiculus or rarely obtuse; sinus descending 
about % the leaf length, obtuse to crescentic, often gibbose. Cells of the 
leaf middle 27-33 /a, of the leaf tips 25-27 /a, of the base 30-40 /x, rounded- 
polygonal;, walls thin; trigones rather large; cuticle verruculose. Gemmae 
unknown. Underleaves present throughout, lanceolate to subulate, some- 
times 2-Iobed, quite small, with a tooth at one or both sides. Plants uni- 
sexual. .Male inflorescences terminal; male plants in distinct patches or 
intermingled with the female, much more slender; male bracts 8-12, 
smaller than the leaves, somewhat dorsally secund, the dorsal margin bent 
forward and bearing a large tooth; antheridia 1-2, globose, among para- 



Leiocolea muelleri. 1, Cells from a leaf lobe, x62. 2-3, Male bract, dor- 
sal lobe incurved, x8.8. 4, Plant with male inflorescence (i) at tip, x 7, 

5, Underleaf, x26. 6, Male bract spread out, x8.8. 7-8, Leaves, x8.8. 9, Un- 
derleaf, x 17.6. 10, Plant, x2.5. 11, Tip of shoot with perianth x8.5. 

12, Underleaf, x 8.5. 13, Female bracts, x8.8. 14, Tip of leaf lobe, x85. 

15, Plant with perianth, x7, (1, after Jensen; 2, 4, 6-7, 9-10, 13-15, after 
K. Mueller; 3, after Gil; 5, after Meylan; 8, 11-12, after Pearson.) 

physes. , '.'Female bracts larger than , the -f eaves,. .nearly transversely, inserted,, 
erect-spreading, ■obiong-ovate, to 'rotund, .'^--i/g-bilobed'; the lobes entire tO' 
slightly dentate with projecting ceils, acute; the sinus acute to obtuse, 
gibbose; bracteole very small, about % as long as the bracts, deeply 
bilobed, the lobes lanceolate, the lateral margins each with 1 to few teeth. 
Perianth %-%-emergent, cylindric to slightly pyriform, smooth, slightly 
plicate where suddenly to roundedly contracted to the mouth; mouth 
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short!}/ beaked, unequally ciliate. Seta 1-2 cm long. Sporangium ovoid, 

^ blackish brown ; epidermal cells plate-like, with nodular thickenings ; 
innermost wall layer of small cells with incomplete semiannular thicken- 
ings. Elaters 8-10 thick; spirals 2, reddish brown. Spores 10-15 /x, verru- 
ciilose, reddish brown. Named in honor of the original collector, Mueller, 
a pharmacist. — In damp shade ; on rocks or soil ; from, the lowlands to the 
subalpine regions. 

Illustrations: Pearson (433) 2: pL 134-135; Haynes, Bryologist 11 : pi. 1, 
figs. 4-9, 1908; K. Mueller (409) 1: fig. 327; Macvicar (374) 170, figs. 1-5; Mevlan 
(386) fig. 119; Gil (76) fig. 240; Jensen (323.5) 133, 4 figs. 

Examinations: Alta. Ten or fifteen miles south of Jasper National Park 
(Rakestraw) 1937. — N. F. Little Moose Lake in Herkimer County (Haynes 1561) 
1913. — Qm. File Hills in northwestern Quebec (Macoiin 1120) 1879; Gaspe (Ma- 
coun 53, 1121) 1882. 

Type locality: Zweibrueken, Germany (Mueller^s). About Lat. 48° 9' N., 
Long. 7° 16^ E. 

Range: Ellesmere Isl. (56.01), Miquelon Isl. (373), Conn. (212), N. Y., Que. 
(178), Wis. (94.1), Sask. (373), Colo. (145), Alta. (46.1), B. C. (46.1), Cai. 
(499.3) ; Asia (350) ; Eur. (325) ; Spitzbergen (56.01) ; Jan Mayen Isl. (320.4). 


5. Leiocoiea harpanthoides''^® (Bryhn & Kaal.) Buch, Evans & Verdoorn, Ann. 
Bryologici 10(1937) :4, 1938. 

Lopkoda harpanthoides Bryhn & Kaal., Rept. 2nd Norwegian Arctic Exped. in 
the "Fram’’ 1898-1902, 11 :31, 1906. 

Plants gregarious or rarely solitary, yellowish green to dark green or 
blackish. Stems 1-3 cm long, moderately firm, flexuose, yellowish green 
to blackish, simple or with one long branch, dorsiventrally compressed, 
ttp to 280 ja in diameter ; cortex of one layer of cells with thick dark walls. 
Rhizoids numerous, colorless or slightly yellowish. Leaves succubous, not 
dectirrent, rather distant to usually closely imbricate, erect-spreading, 
curving toward the dorsal side of the stem, simply 2-lobed, ovate-quadrate 
to roundish quadrate, about equal in size except the lowest, up to 1 mm 
long and 800 jx wide, quite concave; margin entire except for the apical 
lobes ; sinus descending the leaf length, not gibbose, variable, 

rounded to crescentic or rarely' acute. Cells of the leaf 1 5-24 jw, those of 
the margin about half way up a little smaller than those of the middle, 
roimdish polygonal ; „ walls, thick,; ■ yellowish ; trigones very , conspicuous,, 
.strongly bulging, into the ■ cells so. the cell, hollow appears somewhat stel- 
late; 'oil bodies very large. ..Gemmae . rare, from' the tips; of .the leaves, sub- 
reniform, purplish. Underleaves present throughout, either unlobed or 
2-lobed, erect appressed, at apex incurved toward the stem,, the tips end-, 
ing in a single row^ of cells; when unlobed subulate-lanceolate, wdth 2 

=-■' We do not know which Mueller this was, but possibly Jean Baptiste Mueller. 

har panth di' des. 
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teeth at base. Otherwise unkoown. The name from Harpantkus and the 
Gk, suffix -oides, having the form of ; in reference to its resenffilaiice to 
Harpanthus flotovianus. — On soil or among other bryopliytes. 

Illustrations: None. 

Examinations: None. 

Type locality : The locality mentioned first in the original report may be con- 
sidered the type region. This is Framfjord, near the southeast corner of Ellesmere 
Island, about Lat. 76° 20' N., Long. 80° 55' W. 

Range: Greenland (56.01), Ellesmere Island (56.01), Pirn Island (56.01), 
North Kent Is!. (56.01). 

6. Leiocolea heterocolpa^® (Thed.) Buch, Mem. Soc. Fauna FI. Fennica 
8(1932) :284, 1933. 

Jungermannia heterocolpos Thed., Kgl. Sv. Vet.-Akad. Hand!. 1838 :52, 1839. 

Jungermannia nvuellert var. heterocolpos G. L. & N. Syn. Hep. 99, 1844. 

Jungermannia muelieri var. attenuata-gemniipara Jack Leberm. Badens 36, 
1870. 

Jungermannia watiiana Aust, Bull. Torr. Bot. Club 3:11, 1872. 

Jungermannia muelieri var. danaensis Underw., Bot. Gaz. 13:114, 1888. 

Lophoda heterocolpa Howe, Mem. Torr. Bot. Club 7:108, 1899. 

Jungermannia muelieri var. maritima Pears. List Canadian Hep. 24, 1890. 

Lophoda (subgenus Leiocolea) heterocolpos K. Muell., Rabenh. Krypt-Fl. 
6(1) :727, 1910. 

Plants in patches or among mosses, green to yellowish green. Stems 
up to 15 mm long, procumbent to suberect, fleshy, green, or brownish be- 
neath, simple or with few branches, innovating below the female inflor- 
escence. Rhizoids numerous, long, brownish, present to near tip of stem. 
Leaves succubous, slightly decurrent on the dorsal margin, imbricate, 
spreading at a wide angle, rather horizontal to somewhat dorsally secund, 
simply 2-lobed, roundish oval to ovate; margin entire except for the apical 
lobes ; lobes unequal, the dorsal inclined to be smaller, rounded to obtuse 
or acute; sinus descending the leaf length, rather narrow, acute to 

obtuse or rounded, gibbose, recurved. Cells of the leaf middle 25-30 /x, of 
the apex 24-25 /x, of the base about 30 /x, rounded polygonal ; walls thin ; 
trigones large, the older bulging into the cells; cuticle verruciilose. 
Gemmae at the tips of the upper leaves of attenuate apical shoots, oblong, 
15-20; A long, of 1 or commonly 2 cells, slightly constricted in the middle 
when 2-celled, ■ reddish ' brown. Underleaves ovate-lanceolate, 1-3 cells 
wide, usually with 1-3 teeth on one or both margins near base, sometimes 
2-lpbed. Plants probably bisexual.' Male 'inflorescence unknown. ■ Female 
bracts wider than the leaves, transversely inserted, erect-spreading, round- 
ish ovate, '2-Iobed or occasionally 3-Iobed, concave, undulate. Perianth 
■about %-emergent,', oblong-ovoid,. 'smooth, contracted .to mouth ; mouth 

y cr o kol' pa. K. Afiieller, , (409.) 1; 72 7, .'discusses thc' relative merits o£ Aetefvc£?/pos .and 

heterocolpa. Both are correct' .The latter is -the more ' pleasing, . fo.rm and is in common, use. ' The 
former'. is' the 'original. 
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Leiocolea heterocolpa, 1, Piece o£ a plant, with perianth, x 10.6. 2, Gem- 
miparous leaf, x21. 3, Gemmae, x476. 4, Tip of gemmiparous plant, x21. 

5, Cells along leaf margin, x 132. 6, Female bract, x 13.2. 7, Perianth, x 10.6. 
8, Leaf, x 13.2. 9, Part of plant with two gemmiparous tips, x 13.2. 10, Cells 
of the leaf middle, x 116. 11, Underleaf, x26. (1, 7, after Underwood; 2-4, 

6, 8-11, after K. Mueller; 5, after Gil.) 


very shortly beaked, irregularly crenate- dentate by projecting cells. Spo- 
rangium small, ovoid. Sporophyte apparently otherwise unknown. Name 
from Gk. heteros, different, and kolpos, womb; probably in reference to 
the perianth as compared with L. muelleri — On rock ledges, on soil, on 
logs, in ditches. 

Illustrations: K. Mueller (409) 1: fig. 329; Thedenius, Kgl. Sv. Vet.-Akad. 
Handl. 1838: pi. 1, 1839; Underwood, Bot. Gaz. 13: pL 6, 1888; Macvicar (374) 173, 
figs. 1-7; Meylan (386) fig. 122 a-c, e-f ; Gil (76) fig. 243. 

Examinations: Alta. Banff National Park (Rakestraw) 1937. — Ida. Cascade 
(Frye) 1933. — Mont. Glacier National Park (Frye) 1929. — Ore. Mt. Hood (Frye) 
1933.' — Wash. Friday Harbor (Daugherty) 1925; Spieden Island in San Juan 
County (Clark) 192k , 

Type locality : European. 

Range: Greenland (322), Ellesmere Isl. (168), Qtie. (431), Me. (363), Vt. 
(185), Ont. (373), Mich. (213), Wis. (94), Minn. (168), Sask. (431), Mont (81), 
Alta. (431), Yukon (298), Alaska (168), B. C. (371), Ida. (82), Wash. (81), Ore. 
( 84 ), Calif. (296) ; Asia (350) ; Eur. (325). 

The only report of a sporophyte, so far as we know, is by Stephani (491) and 
that is too, meager to be of value. 
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7. Leiocolea glMniani^^ (Aust.) Evans, Bryologist 38 :83, 1935. 

Jungefniannia gillmani Aust, Bull. Torr. Bot. Club 3 ;12, 1872. 

.hmgermannia kaurini Limpr., Jahresb. Schles. Ges. Vaterl. Kult. 61 ;204, 1884, 

Lophoda kaurini Steph., Bull. Herb. Boissier, Ser. 2, 1:1147, 1901; and Sp. 

Hep. 2:130, 1901. 

Lophoda (subgeniis Leiocolea) kaurini K. MuelL, Rabenli. Krypt-Fl. 

6(1) :716, 1910. 

L. kaurinii Joerg., Bergens Mus. Skrift. 16:161, 1934. 

Plants in rather large lax mats, green to yellowish green; leafy 
branches 2-3 mm wide. Stems 2-4 cm long, almost prostrate to siiberect, 
simple or branched from the base, innovating below the female inflor- 
escence. Rhizoids numerous, present to near tip of stem, long, colorless to 
brownish. Leaves succubous, little or hardly decurrent, distant to rather 
closely imbricate, horizontally widely spreading to dorsally secund, 2-iobed, 
oblong-quadrate to broadly ovate; margin entire except for the 2 ter- 



Leiocolea gillmani. 1-2, Leaves, x8.5. 3, Leaf cells, x302. 4, Two 
underleaves, X 92. 5-6, Male bracts, x8.5. 7, Tip of shoot with perianth and 
male bracts (w), x46. 8, Sterile shoot, ventral view, "with underleaves (u), 
x46. 9, Mouth of perianth, x92. (1-2, 5-6, after K. Mueller; 3-4, 7-9, after 
Lorenz.) 

mlnal lobes; lobes inclined to be unequal with the dorsal the smaller, 
from often acute and sharply pointed to obtuse and rounded at tip; sinus 
descending %-^/4 the leaf length, very variable, acute to commonly obtuse, 
sometimes crescentic. Cells of the leaf middle 34-42 /x, of the tips of the 
lobes about 30 /i, of the base 35-50 fi; rounded-polygonal ; walls thin; 
trigones rather small but distinct; cuticle coarsely verruculose. Gemmae 
unknown. Underleaves subulate to lanceolate, sometimes with one or 
more teeth on the margin. Plant bisexual Male; inflorescence below the 
female on the same branch; male bracts larger than the leaves, 8-12, 
transversely inserted, keeled, hardly saccate at base, almost circular, dor- 
sal lobe the smaller; dorsal margin entire or 1-toothed near base, incurved 
or bent forward; antheridia 1-2, ovoid-globose, with short Stalk. Female 

'‘^giFmanL Joergenseii (325), and also Buch, Evans & Verdoorn, Ann. Bryol. 10(1937) :4, 
1938, spell it gillmanii. We return to the original spelling. 
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inflorescence terminal ; female bracts similar to the leaves but larger, 
transversely inserted, imbricate, erect-spreading, concave, iindiilate, 
rounded-ovate to oblong-ovate, mostly saccate at base ; the dorsal margin 
often with a small rounded lobe; the sinus quite gibbose; bracteole lanceo- 
late, with a tooth on each margin near base. Perianth about %-emergent, 
almost cylindric, smooth except where contracted to the mouth, several 
cells thick at base ; mouth rather longly beaked, somewhat 4-lobed, shortly 
and unequally ciliolate. Sporangium ovoid, blackish brown. Elaters about 
■8 wide; spirals 2, reddish brown. Spores about IS /x, minutely punctate, 
dark brown. Named in honor of Henry Gillman, the original collector. — 
On damp rocky ledges. 

Illustrations: Lorenz, Bryologist 14:29, pL 4, 1911 ; K. Mueller (409) 1: fig. 
326; Macvicar (374) 174, figs. 1-5; Meylan (386) fig. 123 (we have seen no trigones 
as large as he shows in “c” of his figure). 

Examinations : Mich. Isle Royale (C. E. Alien & S. C. Stentz 937a) 1901. — 
ifowf. Glacier National Park (Frye) 1929. — Ore. Hoodsport (DuVall) 1935. — Vt. 
Hartiand (Dutton) 1910. — Wash. Fish Lake near Rosiyn (Frye) 1936; Friday 
Harbor (Clark) 1925. 

Type locality: In a cave of Potsdam, sandstone on Au Train Island, a part 
of Alger County, Michigan, in Lake Superior (Henry Gillman) 1867. The island is 
about Eat. 46*^ 29' N., Long. 86" 53' W. 

Range: N. S. (413), Me. (171), N. H. (185), Vt. (362), Que. (178), Ohio 
(94.3), Mich. (504), Wis. (98), Minn. (94.4), Mont. (82), Alta! (51), Yukon (362), 
Alaska (190), B. C. (371), Wash. (81), Ore.; Asia (350) ; Eur. (409). 

8. Leiocolea mtiieana-2 (Limpr.) n. comb. 

Jungermannia schultzii Nees Naturg. Eur. Leberm. 2:30, 1836. Not of Spreng. 
Pugil. 1 :64, 1813. 

Jungermannia rutheana Limpr., Jahresb. Schles. Ges. Vaterl. Kult. 61 :207, 
1884. 

Jungermannia lophocoleoides Lindb., Medd. Soc. Fauna FI. Fennica 14:66, 
1887. 

Lophozia rutheana Howe, Bull. New York Bot. Card. 2:102, 1901. 

Lophozia schultzii Schifin., Verb. Zool.-Bot. Gesell. Wien 59:387, 1909, 

Lophozia (subgentis Leiocolea) schultzi^^ K. MuelL, Rabenh. Krypt.-FL 
6(1) :713, 1910. 

I^. schultzii Joerg., Bergens Mus. Skrift. 16:161, 1934. 

Plants in tufts or sods, or scattered among mosses, reddish brown, 
strongly aromatic when , fresh ; leafy shoots 3-4 mm wide. Stems 4-8; cm 
long, erect to suberect, flexuous, green or on the underside brown, simple 
or slightly branched. Rhizoids numerous, present to near the apex, short, 
pale yellowish brown. Leaves, succubous, very obliquely, inserted, shortly, 
deciirrent v dorsally, imbricate,, widely ■ spreading, almost .horizontal to 
somewhat uecurved dorsally, ' simply 2-lobed, triangular-ovate,,,. about „3 .mm 
•wide, wider' than long, . about , half ■ embracing the stem, asymmetrical, 
flaccid ; ventral margin : often , .with 1-4. small teeth on the rounded base ; 


ruth e a' na. 

Omitting one of the finales. 
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Leiocolea rutheana. 1 , Underleaf, x8.S. 2, Leaf, x6.4. 3-4, Under- 
leaves, x 5.3. 5,, Sterile tip of plant, x5.3, 6, Cells at tip of lobe of leaf, 
x76. 7, Leaf cell showing verruculose cuticle, x76. 8, Part of a sterile 
shoot, x4.2. 9, Part of plant with perianth, x4.2. 10, Tip of shoot with 
perianth, xS,3, (1-2, 6-9, after K. Mueller; 3-5, 10, after Jensen.) 

margins otherwise entire except far the apical lobes; dorsal margin 
strongly reflexed; lobes unequal, of somewhat different form or usually 
the dorsal somewhat the smaller, broadly triangular, obtuse to subacute ; 
sinus descending the leaf length, broadly acute to rounded or 

crescentic, gibbose, recurved. Cells of the leaf middle 35-40 /i, of the 
margin about 30 /x, of the base about 33 by 45 /x, roundish polygonal or 
rectangular-oval toward the leaf base; walls thin; trigones rather large, 
in old leaves sometimes bulging into the cells ; cuticle coarsely striate- 
veiTuculose. Gemmae unknown. Underleaves large, lanceolate to ovate 
but divided to near the base or less deeply into 3-5 segments each ending 
in a cilium, the middle segment the longest, the margins often with distant 
cilia. Plants bisexual. Male inflorescence below the female one ; male bracts 
like the leaves, shortly below the perianth, somewhat dorsally secund so 
their sides approach each other adaxially ; antheridia 1-3 in or near each 
axil, often among lanceolate paraphyses. Female inflorescence terminal, 
female bracts like the leaves or a little larger, less obliquely inserted, both 
dorsal and ventral margins frequently with 1-4 teeth or cilia at base. 
Perianth about ■ %-emergent, large, subcylindric or clavate, somewhat 
compressed, otherwise smooth, suddenly contracted to the mouth ; mouth 
shortly to not at all beaked, shortly ciiiate, the cilia of 1-2 elongate cells. 
Seta 3-5 cm long. Sporangium oblong-ovoid, dark brown, its wall of 3-4 
layers .of cells ; epidermal layer of large cells with nodular or semiaiiniilar 
.thickenings;, inner layers .of smalL cells, with , semiannular thickenings. 
Elaters. ,,,50-100 p long, 8-10 p thick;' spirals 2,' closely" coiled, : reddish 
.brown. Spores, 12-20 -/x,. light brown. Named "in' honor :;.of',R; Ruthe, wEo 
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g-atiiered a lot of it in 1872 for Gottsche & Rabenh. Exsic. No. 583. — 
Plants on very wet or springy ground. 

Illustrations: K. Mueller (409) 1: fig. 325; Jensen' (323.5) 133, 4 figs. 

Examinations : None. 

Type locality: Neubrandenburg, Germany (Schultz); about Lat 53^37 N., 
Long. 13® 15^ E. 

Range: Minn. (325), Yukon (325) ; Asia (350) ; Eur. (325). 

ANASTROPHYLLUM*^ (Spruce) Steph., Hedwigia 32:140, 1893. 

Jtingermannia subgen. Anasirophyllum Spruce, Jour. Bot. 14:234, 1876. 

Plants forming mats, large, reddish yellow to purple. Stems 2-S cm 
long, simple or with few branches; branches arising from the ventral 
part of the leaf axil. Rhizoids none or few. Leaves succubous by the ven- 
tral half of the insertion, the dorsal half transverse or very nearly so, with 
secund dorsal margin, concave, simply 2-lobed ; margin entire ; lobes acute, 
equal or the ventral one the larger. Cells of leaves with thick walls ; tri- 
gones large, often bulging into the cells, often confluent. Underleaves 
usually wanting. Plants unisexual. Male inflorescence terminal or lower 
down ; male bracts imbricate, saccate at base ; antlieridia 2-4 in each axil. 
Female bracts rather larger than the leaves, often denticulate or laciniate. 
Perianth narrowly oblong or ovoid to clavate or pyriform, terete below, 
plicate and narrowed above ; mouth lobed to laciniate or ciliate. Seta short. 
Sporangium ovoid. Name from Gk. ana, back, strepho, turn, and phyh 
Ion, leaf ; apparently in reference to the secund upper leaf margin. 

Leafy shoots 2-3 nim wide; leaves not decurrent, the lobes about 
equal, cuticle finely papillate; perianth suddenly rounded to 

the mouth 1 . A. mickauxii* 

Leafy shoots 1-1.5 mm wide; leaves slightly decurrent dorsally, the 
ventral lobe the larger, cuticle smooth; perianth gradually 
contracted to the mouth 2 . A, reichardti. 


1. Anastrophylium michauxii^® (Weber) Bucb, Mem. Soc. Fauna FI. Fennica 
8(1932) :284, 1933. 

Jungermannia michauxii Weber Hist. Muse. Hep. Prodr. 76, 1815. 
Jungermmnia densa Nees Naturg. Eur. Leberm. 2fl43,, 1836.^ 

Jungermannia minuta var. procera Nees Naturg. Eur., Leberm. 2:444, 1836. 
Jungermmnia anacampta Tdcyl.f hondon Jom. Bot S :273f IS46, 

Jungermannia fertilis Lindb., Acta Soc. Sci. Fennica 10:261, 1872. 

Sphenolohus michauxii Steph.,. Bull. Herb. Boissier, Ser. 2, 2:172,. 1902; alsO' 
Sp. Hep.. 2:164, 1902.. , 

Diplophyllum michauxii Loeske Moosfi. Harzes 64, 1903. 

Lophosia michauxii Ftoxil^y yivisz. France 2:105, 1904. 


:.as" tro 01' Imw 
mi sho' n. . , 



394 


University of Washington Publications in Biology 


[ Vol. 6. 


Plants forming dense mats, brownish green to green, the leafy shoots 
2-3 mm wide. Stems up to 5 cm long, prostrate to ascending or erect, 
usually unbranclied, sometimes with a subfioral tuft of branches toward 
the tip, many of the branches arising ventrally; subflora! branches up to 
4 cm long. Rhizoids many. Leaves succubous, not decurrent, somewhat 
imbricate and more so near the tip, spreading nearly at right angles with 
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the stem, simply 2-lobed, broadly ovate to almost quadrate, more than 
half-clasping the stem ; lobes about equal, most of them acute ; sinus 
descending V^~y 2 the leaf length, right-angled to acute ; margin entire or 
rarely somewhat sinuate, often undulate. Cells of the leaf middle about 
12-21 ja, of the margin 10-18 /a and not unlike those of the second row, 
near the tip of the leaf about 10 /x, roundish ; walls thick,' yellowish brown ; 
trigones distinct, large, sometimes confluent; cuticle finely papillate. 
Gemmae on the terminal buds of sterile or male plants, clustered at the 
tips of leaves which thus become ei'ose, about 12 x 20 /x, 3-4-angled, 1-2- 
celled, reddish, thick walled. Underleaves wanting. Plants unisexual. Male 
plants smaller than the female ones, often in separate mats, with several 
successive inflorescences on the same stem; male bracts 10-12, cleft to 
% down, saccate at base ; antheridia 2-3, among paraphyses. Female bracts 
larger than the leaves but grading into them, widely spreading, deeply 
2-iobed, the lobes occasionally with a third tooth; bracteole wanting or 
small and lanceolate. Perianth usually terminal, occasionally appearing 
dorsal through i*ejuvenation of the shoot, not united with the bracts, 
wholly exserted, pyriform to clavate, up to 3 mm long, smooth, suddenly 
contracted above, slightly 5-6-plicate; mouth Vvhitish, lobed, the lobes 
laciniate. Sporangium ovoid. Elaters about 110 /x long, scarcely attenu- 
ate; spirals 2, narrow, loosely wound. Spores 10-13 /x, minutely papillate, 
reddish brown. Named in honor of Andre Michaux, who first discovered 
it. — On wet or rotting wood, on soil or rocks; in woods or other damp 
places. 

Illustrations: K. Mueller (409) 1: fig. 292; Clark and Frye (81) 90, figs. 
1-6; Ammons (3.1) 142, fig. C. 

Examinations: B. C. Mt. Thamloops (Brinkman 279) 1910; Revelstoke 
(]\:Iacoun 229) 1890.> — Ida. Craig Mountain (Clark 83) 1924.— iV. S. North West 
Arm (Macoun 98, 1313) 1883. — Ont. Belleville (Macoun 43) 1868; Cache Lake in 
Algonquin National Park (Macoun) 19(X); Lake Nipigon (Macoun 63) 1883. — 
Tenn. Mt. Le Conte in Sevier County (Sharp 4127) 19AI. —Que. Lead Lake (A. P. 
Low 1637) 1896; St. Ann River in Gaspe (Macoun 33) 1882.- — Wyo. Norris Basin in 
Yellow^stone National Park (Frye) 1925. — Yukon. Blunker Creek (Macoun) 1902. 

Type locality: In Canada and Carolina (A. Michaux). 

Range: Labrador (373), N. S. (413), Me. (369.1), N. H. (140), Vt. (169), 
Mass. (156), Conn. (169), N. Y. (504), Que. (178), Ont. (373), Mich. (213), Wis. 

(94.1) , Minn. (94.1), Wyo. (446), Alta. (46.2), Yukon (51), Alaska (213), B. C. 

(46.1) , Ida. (81), Wash. (431), Tenn. (464), N. G. (10), Va. (127), W. Va. (3.1) ; 
Asia (491) ; Eur. (409). 

The species name is' written, with;' one final '‘T’ or with two. . We do not have 
access to Weber's original description and' theref ore .do, not know his spelling. We 
follow the. general usage of “ii.”' 
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2. Aoastfophyllum reidiardd'^® (Juratzka) Steph., Hedwigia 32:140, 1893. 

hmgermannia rekhardii Gottsche, Juratzka in Hedwigia 9:34, 1870;*^'^ also 
Verh. Zool-Bot. Gesell. Wien 20:168 (May 31), 1870, 

Jungermannia nardkides Lindb. Musci Scand. 8, 1879. 

Jungerm^amia minuta var. rohusia Massal. &, Cares., Nuovo Giorn. Bot. Ital. 
12:333,1880. 

A. nardioides Kaal., Vid. Skrift. 1. Math. Nat. Klasse 1 (9) :18, 1898. 

Plants in dense mats or among* mosses, brownish green to almost 
black, glossy, the leafy shoot about 1-1.5 mm wide. Stems 2-5 cm long, 
rigid, blackish brown, prostrate to erect, curved toward the ventral side 
at the tip, fasciculately branched. Rhizoids rather few to none, wanting 
toward tip of stem, hyaline to brownish. Leaves succiibous, slightly deciir- 
rent dorsally, more or less imbricate, spreading to erect-spreading, simply 
2-lobed, convex on back, arching beyond the stem, ovate to somewhat 
quadrate, about 9(X) long and 800 p. wide ; margin entire ; lobes unequal, 
acute, the ventral one the larger; sinus descending about % the leaf 
length, right-angular to acute. Cells of the leaf middle 15-20 p,. of the 
margin about 14 p, of the base about 17 by 35 p, in rather definite rowg ; 
walls thick, yellowish ; trigones present, large, the cell lumen often stel- 
late near margin and base of leaf ; cuticle smooth. Gemmae unknown. 
Underleaves wanting. Plants unisexual. Male plants clavate ; male bracts 
12-20, strongly concave, with 1-2 small teeth on the basal region of the 
ventral margin; antheridia 2, with a few paraphyses. Female bracts 
slightly larger than the foliage leaves, wider at base; bracteole linear, 



Anastrophyllum reichardtL 1, Part of plant with perianth, dorsal view, 
x9.6. 2, Male inflorescence, dorsal view, with antheridia (a), x 14.3 B-S, 
Leaves, x9.6. d, Tip of .lobe of leaf, x 154. 7, Cells of leaf .middle, x'154. 

. 8, Cross section of perianth in upper, third, xl7. 9, Tip of shoot, dorsal 
■ view, x27.. 10-11, Female, bracts, ■ x 9.6. ■ 12, Dorsal base of male bract, x 17. 

;13, Male bract, x8.S. 14, Cells .from near base of leaf, x l.S4. .15, Part of . 

.. the,. .mouth, o f . .the perianth, x 122. . (9,. after Buch; all others after Evans.) 

, ^^ rlk'Srti. Juratzka used the, ending “i”;' Stephani used “ii.” We rettirn to the original. 

^ y Since. there were.,1 2 "numbers of Hedwigia. in ..1870,. and page 34 is in the ,3rd niiinber, it was 
probabiy printed, in .March, 1870. , , ■ . 
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2“lobed. Perianth ovoid, about 2.2 mm long, and 1 mm wide, hyaline at 
mouth, deeply 4-S-p!icate above, gradually narrowed above to mouth; 
mouth lacerate with ciliate divisions; the cilia slender, variously curved 
and contorted, 1-2 cells long. Sporophyte unknown. Named in honor of 
Dr. H. W. Reicliardt, who first found it. — On rocks in damp shady places 
at high altitudes. 

Illustrations: Evans, Proc. Washington Acad. Sci. 2: pi. 16, figs. 4-17, 1900; 
K. Mueller (409) 1: fig. 289; Meylan (386) fig. ,88; Juratzka, Merh. Zool.-Bot. 
GeselL Wien 20: pi. 3B, 1870. 

Examinations : None. 

Type, LOCALITY ; “In den Sechauer Alpen am Zinken” at 1900-2350 meters, in 
Steiermark, Germany (Dr. H. W. Reichardt). 

Range: Alaska (135) ; Eur. (458). 

ANASTREPTA4S (Lindb. & Am.) Schiffn., Engler & Prant! Nat. Pfl.-Fam,. 1 (3) :8S, 1893. 

Mesophylla Dum. Syll. Jung. Eur. 80, 1831, in small part. 

Jungennannia section Anastrepta Lindb. =& Arn,, Kgl, Sv. Vet.-Akad. HandL 
23(5) :40, 1889. 

Plants tail. Stems erect, simple to little branched, usually innovating 
beneath the female inflorescence. Rhizoids few except toward base of 
stem. Leaves alternate, the ventral half very succubously inserted, the 
dorsal half almost transverse, simply and shortly 2-lobed, the ventral 
margin widely recurved. Cells of the leaves small ; trigones large. ■ Under- 
leaves none or small. Plants unisexual. Male bracts with a tooth at base 
of dorsal margin. Female bracts 2-lobed to irregularly lacerate, the upper 
two with margins not revolute. Perianth broadly clavate or narrowly 
pyriform, 4-plicate near tip, roundedly contracted to mouth ; mouth with 
4 teeth or lobes, these ciliate. Seta in cross section 10 cells thick, the 
innermost and the epidermal cells somewhat larger than the intermediate 
ones. Sporangium wall of 5 layers of cells, the cells all about the same 
in size, with heavy annular thickenings especially in the innermost layer. 
Name from Gk. amstrepho, to turn back; in reference to the strongly 
recurved ventral margin of the leaf. 

There is only one species. 

1. Anastrepta orcadensis^® (Hook.) Schiffn., Engler & Prantl Nat. Pfl.-Fam. 
1(3) :85, 1893. 

Jungermmtnia orcadensis Hook. Brit. Jung., pi. 71, 1816. 

Mesophylla orcadensis Dum. Hep. Eur. 130, 1874. 

, Plants in loose patches or mats,, bluish green to yellowish or. reddish 
brown, sometimes blackish. Ste.ms 4-10 cm long, vigorous, erect, usually 


an, ,a strep' ta. 
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simple, sometimes with a few branches from ventral half of axils of 
leaves, innovating below the female inflorescence. Rhizoids usually abun- 
dant near base of stem, common to near tip, short. Leaves distinctly suc- 
cubous, dorsally decurrent, rather loosely imbricate to rather densely so, 
erect-spreading with the apex widely spreading to squarrose, simply 
2-lobed, obliquely cordate-ovate, widest near base, the base dorsally con- 



Anastrepfa orcadensis. 1, Leaf, x 10.5. 2, Leaf, x 6.3. 3, Sterile plant, 
x5.3. 4-5, Female bracts, x6.3, 6, Female bracteole, x6.3. 7, Part of plant 
showing perianth, x 5.3. 8, Sporangium, x 5.3. 9, Part of plant, ventral view, 
showing revolute ventral margin of leaf, x5.3. 10, Tip of sterile plant, side 
view, X 5.3. 11-15, Gemmae, x320. (1, after Gil; others after K. Mueller.) 

vex, grading into dorsally concave at leaf tip, slightly dorsally secitnd, nar- 
rowed at apex, dorsal margin slightly reflexed, ventral margin widely so; 
margins entire or occasionally with a tooth near base of dorsal margin; 
lobes slightly unequal, the larger ventral, broadly triangular, acute to 
obtuse or rounded; sinus descending %o**% the leaf length, obtuse to 
crescentic. Cells of the leaf middle 15-25 /a, of the margin about 14 
roundish oblong, densely chlorophyllose ; walls thin between the trigones ; 
trigones large; oil bodies 1-2; cuticle smooth. Gemmae in clusters on the 
tips of the leaf lobes, irregularly angular or oblong, 2-celled, about IS -25 
reddishy' purple. Underleaves wanting or fungacioiis, small,, subulate, , 2-3 
cells wide. Plants unisexual. Male plants in separate patches; malct in- 
florescence terminal or. farther down;, male bracts 6-10, smaller than the 
leaves, saccate at base, 2-iobed; the lobes mere teeth, obtuse; the dorsal 
margin with a tooth at base; antheridia :'l-2, with • short stalk paraphyses 
lanceolate. Female inflorescence terminal'. on 'main shoot ; Teniale bracts 
irregularly and acutely lobed, oblong; bracteole oblong, irregulariy and 
incisely lobed. Seta about 1 cm long, about 10 cells thick, the cortical and 
central ones larger than the intermediate ones ; epidermal cells chlorophyl- 
iose, the others hyaline. Sporangium oblong, blackish brown, the wall of 
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5 layers of cells much the same in size, with strong annular thickenings 
especially in the innermost layer. Elaters about 8 ft thick ; spirals 2 , reddish 
brown. Spores about 10 /x, minutely verruculose, reddish brovvui. Name 
from L. orcades, the Orkney Islands, and ensis, pertaining to ; it was first 
found on these islands. — On humus or other soib on banks or rocks ; in 
wet places in alpine or subalpine regions. 

Illustrations : Hooker (285) pi. 71 ; Joergensen, Bergens Mus. Aarbog 
18: 1 pL, 1895; K. Mueller (409) 1: fig. 336-337; Pearson (433) 2: pi. 155; Ekart 
(124) pL 5, fig. 39; Meylan (386) fig. 126; Gil (76) fig. 246; Macvicar (374) 221, 
figs. 1-4; Jensen (323.5) 139, 3 figs. 

Examinations : None. 

Type locality : Top of Wart Hill, Island of Hoy, in the Orkneys (Hooker) 

1808. 

Range: Alaska (173); Hawaiian Islands (173); Asia (409); Eur. (374); 
Faroe Islands (409), 

ACROBOLBUS50 G. L. & N. Syn. Hep. 5, 1844. 

GymnmUhe G. L. & N. Syn. Hep. 192, 1844. 

Plants yellowish green. Stem prostrate, simple or branched, the 
female one forming a fleshy sac (marsupium) at the tip; branches from 
dorsal half of axils of normal or intercalary leaves. Rhizoids present. 
Leaves quite succubous, widely spreading, simply and unequally 2-3-lobed 
with the ventral lobe the larger ; lobes acuminate, those near the inflor- 
escence erect-connivent ; sinus deep. Cells of the leaves thin walled; 
trigones small to prominent. Underleaves wanting or rare, small. Plants 
unisexual. Male inflorescence intercalary, not terminal. Female bracts 
larger than the leaves, crispate, 2-Iobed; the margins sharply toothed; the 
lobes acuminate ; bracteole wanting. Perianth wanting. Archegonia sur- 
rounded by minute leaves. Perigynium terminal, at right angles to the 
axis of the stem, with numerous rhizoids. Caiyptra adnate with the inner 
wall of the perigynium. The name from Gk. akros, highest, and bolbos^ 
onion ; in reference to the perigynium at the apex of the stem. 

The generic description of the gametoph}d:e includes A. rhisophyllus/ 
but the sporophytic and reproductive characters are all based upon the 
European A. wilsonii 

1. ' Acrobolbus rhizophyllussi Sharp, Bryologist 39 :1, 1936. 

Plants intermingled with other liverworts and mosses,, yellowish 
green. Stems 1-3 cm long, prostrate, simple or with scattered braiiGhes; 
branches, intercalary, similar to -the. , stem but, sometimes Jwith.' reduced 
leaves ; in cross', section of stem-the cells, all similar; their wails moderately 
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thick and their trigones moderately large; cuticle verruculose. Rhizoids 
on the stem few, on the margins of the leaves wanting to abundant al- 
though their absence seems to be associated with the youth of the leaves. 
Leaves quite succubous, not to slightly decurrent dorsaily, not at all ven- 
trally,=2 distant, horizontally spreading, simply 2-lobed or rarely 3-lobed ; 
margin often with rhizoids, otherwise entire or 1-toothed, the tooth some- 
times large enough to be the third lobe ; lobes unequal, the ventral one the 



Acroboibus rhkophyllus. 1, Basal portion of young branch with under- 
leaf (u), from old stem (a), x39. 2, Part of sterile plant, dorsal view, x2L 
3, Cross section of stem, x 137. 4, Cells of leaf tip, x 64. 5, Leaf with 3 
lobes, X 39. 6, Part of young plant with little rhizoid formation, x 13.2. 

(All after Sharp.) 

larger. Cells of the leaves 24-35 /*, oblong to isodiametric ; trigones small 
to prominent ; cuticle coarsely verruculose. Underleaves rare, on the basal 
part of the branches, small, unlobed to 3-lobed. Reproduction and sporo- 
pliyte unknown. Name from Gk. rhizaj root, and phyllon, leaf ; in refer- 
ence to the rhizoids on the leaf margins. — On vertical faces of siliceous 
rock and cliffs ; on wet rocks below waterfall. 

Illustrations: Sharp, Bryologist 39: pi. 1, 1936; also Jour. S. Appalachian 
Bot Club 3 : pi. 1, fig. 5, 1936. 

Examinations: Term. Sevier County (Sharp 35177) 1936; also Verdoorn, 
Hep. Selectae et Crit. Exsic. No. 451, from the same county. 

Type locality: Roaring Fork Creek on Mt. LeConte in Great Smoky Moun- 
tains National Park, Tennessee (A. J. Sharp 34501) May 13, 1934, at 5000 feet. 

Range: Tenn. (465), N, C (43).53 

The description is disappointingly brief. Naturally the reproduction and sporo- 
phyte .are: needed to determine its genus with certainty. The gametophytic, structures 
need pmparison, point by point with those oi A. wilsonii of Europe,, which is fairly 
described by.Macvicar' (374) although it lacks detail especially in structure of .stem, 
seta and sporangium. In general appearance it suggests Lophocolea. 

Sharp’s' drawings do not show It decurrent' ventrally, but show a suggestion' of it dorsaily. 
“ Spelled /I crn&o/m, apparently a misprint. 
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OETHOCAULIS'^^ Buch, Mem. Soc. Fauna FI. Fennica 8 ( 1932 ) : 293 , 1933 . 

Barhilophozia Loeske, Verb. Bot. Ver. Brandenburg 49:37, 1907, in larger 
part. 

Lophosia subgenus Barhilophozia K. MuelL, Rabenh. Krypt.-Fl. 6(1) :622, 
1910, in larger part 

Jungermannia stotion ^Kunzeanae C. Jensen Danmarks Mosser, Bryofyter 
1:106, 1915, exclusive of certain species. 

Jungermannia subgenus Barhilophozia Arn., Arkiv f. Botanik 19(10) :22, 
1925, in larger part ' . . 

Stems prostrate to erect, 1-6 cm long, branches wanting to few; dor- 
sal cortical cells in 1-2 layers, shorter than the leaf cells ; ventral cortical 
cells in 1-2 layers, shorter and narrower than the leaf cells ; interior cells 
miicli longer and wider than the cortical ones; ventral epidermis com- 
posed of 4 or more rows of surface cells, or of only 2 when underleaves 
are wanting. Leaves succubous or near the female bracts transverse and 
the insertion curved ventrally near its anterior end, dorsally or not at all 
deciirrent, distant to imbricate, erect to spreading, simply 2-4-lobed, those 
from the middle region of the sterile shoots widest at or above the middle 
except sometimes in 0. elongatus; margin except for terminal lobes entire 
or with 1-4 teeth or cilia near ventral base, more rarely also near dorsal 
base; the teeth or cilia composed of isodiametric cells; lobes oblong or 
ovate to triangular, bluntly acute or ending in an equilaterally triangular 
cell, somewLat unequal, their margins recurved, the two ventral lobes 
somewhat smaller and homologous ' with the ventral half of a 2-lobed leaf ; 
in 2-lobed leaves the ventral lobe the wider ; sinuses descending the 

leaf length, often somewhat gibbose, the ventral usually shallower. Ceils 
of the leaf middle lS-30 j«,, isodiametric, those near base longer than 
wide; walls thin or slightly thickened; trigones usually small to large, 
rarely wanting, , rarely bulging; cuticle smooth to verrticulose or striate- 
verruculose. Gemmae not limited to the tips of the leaves but forming 
anywhere on the leaf lobes, 1-2-cellecl; gemmiparous leaves remaining 
small, gemmiparous shoots more tenuous and erect. Underleaves .wanting 
to moderately abundant, deeply 2-lobed when large., , otherwise entire 'to 
toothed or ciiiate. Plants unisexual or bisexual ..Male inflorescence, ter- 
minal or .farther down the stem; antheridia 1-3. Female bracts 3-5-lobed ; 
bracteole present. Perianth free from the .bracts or in 0, elongatus some- 
times united with' it for a short' distance from its base, plicate to near 
..niiddie'or less, contracted to mouth; mouth . variously indented. . The name 
from Gk. orthos, straight, and kaulon, stem; reason not clear. 

■A. Leaves of the middle region .of - the sterile shoots most commonly 
■2-lobed , ' 

'B.. Leaves dorsally secund; underleaves rare, entire . except for ... 
biiobing; ..dorsal .. and ventral -bases of leaf margins both . 

. entire, plants unisexual; perianth free- from the bi'acts . 2. 0 . MnsteadiL 
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BB. Leaves not dorsally secund; tmderleaves often with a tooth 
at one or both margins; one or both the leaf margins some- 
times toothed at base. 

C. Leaf sinus obtuse to crescentic; plants bisexual; base of per- 
ianth usually united with the bracts; underleaves rather 
. scarce 1 . O.elongatus, 

CC, Leaf sinus acute; plants unisexual; perianth free from the 

bracts ; underleaves common 3. O.kanzeanus^ 

AA. Leaves of the middle region of the sterile shoots most com- 
monly 3-lobed. 

D, Underleaves entire or with one tooth on each side; ventral 
and dorsal bases of leaf margin both entire. 

E. Innovation not terete; leaves semicylindric on account of 


the incurved margins 4. 0. atlanticus. 

EE. Innovations terete on account of the closely appressed 

imbricateleaves; lea ves not semicylindric. 5. 0. gracilis, 

DD. Underleaves ciliate; ventral base of leaf margin ciliate, 

dorsal one entire ^ 6. 0. floerkii. 

AAA. Leaves of the middle region of the sterile shoots most com- 
monly 4-lobed; underleaves ciliate j ventral and dorsal bases 
of leaf margin each 1-3 -toothed or ciliate 7. 0. quadrihbus. 


1. Orthocauiis eiongams®^ (Lindb.) Buch, Evans and Verdoorn, Ann. Bryo- 
logici 10(1937) : 4, 1938. 

Jungermannia elongata Lindb., Medd. Soc. Fauna FI. Fennica 9:162, 1883. 

Lophoda elongata Steph., Bull. Herb. Boissier, Ser. 2, 2:41, 1902; also Sp. 

Hep. 2:41, 1902. 

Plants in patches or singly among other bryophytes, yellowish green. 
Stems 1-2 cm long, flexuoiis, branched toward tip, often white, often wdth 
flagelliform branches. Rhizoids numerous. Leaves succubous, distant to 
loosely imbricate, erect-spreading, simply 2-lobed or some 3-lobed, 
broadly ovate to roundish quadrate, larger upward toward the perianth, 
dorsal margin often and ventral margin sometimes with one large triangu- 
lar tooth; lobes unequal, the ventral the larger, broadly lanceolate, acute 
to obtuse, slightly incurved toward the stem ; sinus descending the 

leaf length, obtuse to crescentic. Cells of the leaf middle 20-30 /x, of the 
apex and margin 20-25 /x, of the base about 18 by 40 /a; walls thin; tri- 
gones wanting or minute ; cuticle smooth. Gemmae unknown. Underleaves 
usually present, lanceolate, 2-lobed or with a tooth on each basal margin. 
Plant bisexual. Male inflorescence just below the female one; male bracts 
only slightly saccate at base ; antheridium 1. Female bracts deeply 
3-4-lobed, ovate, applied to the perianth ; the lobes large, narrowly tri- 
angular,' acute; bra cteole rather . large,.,, lanceolate or 2-lobed. " Perianth 
ciavate to oblong or ovoid, usually united with the bracts toward its base, 
emergent for most of its length, plicate toward tip, contracted to the 
mouth; mouth laciniate, the laciniae toothed by projecting cells. Sporo- 
phyte unknown. W e do not know why the particular specific name. Pos- 
sibly it has reference to the perianth. — In wet places. 

;®® e l6ng ga' tus. 
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Illustrations : None. 

Examinations: None. 

Type locality: On Tronfjell, Alvdal, state of Hedmark, Norway (S. O. Lind- 
berg) June 24, 1882. 

Range: Greenland (322); Europe (491). 

Stephani found no antheridia and therefore considered the plant unisexual ; 
K. Mueller (409) 1 ;692, 1910, reports the antheridia immediately below the .peri-_ 
antli, as does Joergensen (325) 157, 1934. We have some doubt about grouping it 
under Orthocaulis, but with no material at hand are following Buch, Evans and 
Verdoorn in Revue Bryol. 10(1937) :4, 1938. It is the only bisexual member of the 
genus in Europe and North America, and likewise the only member which has not 
a uniformly free perianth. Perhaps the best disposition at present is to leave it 
where it is until it is better known. The descriptions are meager, the sporophyte 
unknown, and it has not been illustrated. 

2. Orthocaulis binsteadii'^® (Kaal.) Buck Mem. Soc. Fauna FL Fennica 
8(1932) :294, 1933. 

Jungermannia fioerkei subspecies amhigua Joerg., Christiania Vid. Selsk. Forh. 

8:54, 1894. 

Jungermannia binsieadii Kaal., Christiania Vid. Selsk. Skrift. 9 :9, 1898. 

Lophozia binsteadi Evans, Ottawa Naturalist 17:22, 1903. 

Jungermannia herjedalica Schiifn. in Arn. Bot. Not 152, 1906. 

Barbilophosia binsteadii hoeskt^ Hedwigia 49:13, 1909. 

awHpwo Joerg., Bergens Mus. Skrift. 16:138, 1934. 

Plants in patches or singly among other bryophytes, yellowish green 
to rusty red, leafy shoots mm wide. Stems 1-3 cm long, slender, 
simple or furcately branched. Rhizoids short, present far up the stem. 
Leaves decidedly succubous, not decurrent, approximate to loosely imbri- 
cate, dorsally secund, simply 2-3-lobed, usually 2-lobed, subquadrate, nar- 
rowed at base ; margins entire except for the terminal lobes ; lobes triangu- 
lar, equal or the ventral rather the larger, bluntly acute to obtuse, incurved 



Orthocaulis binsteadU. 1, Usual leaf from middle of sterile shoot, x24. 

2, Male inflorescence with bracts (w), and bud at tip, x24. 3, Cells along 
leaf margin, x214. 4-5, Leaves grading into bracts by the female inflores- 
cence, x 24. 6, Part of shoot with young inflorescence, x 14. (All original, 

' ' ■ ■ by Elizabeth Curtis.) 

sted' i L Many authors use only one final ‘i.’’ Kaalaas in the original description used 

, ■ V 
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toward the stem ; sinuses descending the leaf length, acute. Cells of 

the leaf middle 22-28 /x, of the apices and margin 18-22 /x ; wails slightly 
thickened ; trigones yellowish,, large to bulging into the -cells, sometimes 
making the cel! hollow somewhat stellate ; cuticle verruculose. Gemmae on 
the tips of short thick branches with regularly developed leaves, triangular 
to angularly spherical, 1 -celled, reddish brown. Underleaves rarely present 
on sterile stems. Plants unisexual. Male plants in the same patch with the 
female ones, slender ; male inflorescence terminal or farther down ; male 
bracts small, very convex, with a large tooth at base of dorsal margin; 
antheridia 1-2, shortly stalked. Female bracts 3-4-lobed, with recurved 
margins and thus convex adaxially, dentate ; the lobes acute to acuminate ; 
bracteole lanceolate, with some teeth. Perianth oblong-ovoid, 2 cells thick 
toward base, plicate well down from the tip, narrowed and more or less 
hyaline toward the mouth; mouth lobed and toothed. Seta about 1 cm 
long. Sporangium spherical, small. Named in honor of C. H. Binstead, 
who first found it. — In peat bogs, in swamps. 

Illustrations : None. 

Examinations: B. C. Stephens (Brinkman 785) 1913. 

Type LOCALITY : At Konigsvold on Dovre, Norway (C. H. Binstead) 1893. The 
town of Dovre is about Lat. 61° 33' N., Long. 9° 12' E. The locality is possibly 
Dovre Field north of the town. 

Range: Greenland (364), Ellesmere Island (56.01), Pirn Island (56.01), Dis- 
trict of Keewatin (485.6), N. S. (53.2), Que. (485.6), Alta. (46.2), Yukon (364), 
Alaska (190), B. C (46.1) ; Asia (308.1) ; Eur. (56.2). 

3. OrthocauHs kunzeanus^^ (Hueben.) Buch, Mem. Soc. Fauna FL Fennica 
8(1932) :294, 1933. 

Jungermannia kuniseana Hueben. Hep. Germ. 115, 1834. 

Lophosia floerkei var. obtusata Nees Naturg. Eur. Leberm. 2:170, 1836. 

Jungermannia pHcaia Hartm. Skand. FL, Ed. 3, 2:329, 1838. 

Jungermannia colpodes Tayl, London Jour. Bot. 5 :280, 1846. 

Jungermannia plicata var. kunzeana Hartm. Skand. FL, Ed. 10, 2 :137, 1871. 

Jungermannia kunzei Lindb. Musci Scand. 7, 1879. Not of Lehm. & Lindenb. 
in Lehm. Stirp. Pugil. 6:50, 1834. 

Jungermannia kunzeana var. plicata Lindb. Musci Scand. 8, 1879. 

Jungermannia kunzei var. plicata Lindb. & Arn., Kgl. Sv. Vet.-Akad. Hand!. 

Lophozia kunzeana Evans, Proc. Washington Acad. Sci. 2 :305, 1900. 

Jungermannia minuta Yzr. lignicola Velenovsk}^ Jatrovky Ceske 1:6, 1901. 

Lophozia colpodes Msiconn Cat. Cznsidim Bis. 7 :19, 1902. 

Sphenolohus kunzeanus Stepk, Bull. Herb. Boissier, Ser. 2, 2:168, 1902: "also 
,Sp. Hep.: 2:160, 1902. 

Plants in tufts or mats, or scattered among other bryophytes, yellow- 
ish brown or sometimes green. Stems 2-10 cm long, ascending to erect, 
rigid, yellowish brown or green, with few branches, often rejuvenating 
below the perianth ; cortical cells elongate, often with very thick walls ; 
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cross section of stem roundish; the cortex of 2-3 layers of cells, smaller 
than the interior ones; the interior cells thin walled, with or without 
I trigones, Rhizoids numerous, moderately long, colorless. Leaves succub- 

otis but almost transversely inserted, slightly to hardly decurrent on the 
I , dorsal margin, distant to imbricate, the lower ones horizontally spreading, 

I the upper ones erect-spreading to almost erect, simply 2-lobed or some 

' leaves 3-lobed, subquadrate to subrotund, usually wider than long, averag- 

I ing about 1 mm long and 1.2 mm wide, about half embracing the stem, 

I concave, margins entire except for the apical teeth, or with a tooth at the 

ventral base ; lobes broadly ovate, about equal, incurved, rounded to 
obtuse at tip; sinuses descending the leaf length, acute to narrowly 

rounded at base, often gibbose. Cells of the leaf middle 18-25 /jl, of the 
1 : leaf tips and margin 12-18 /a, of the base somewhat larger than those of 

the middle, roundish polygonal ; walls thin to slightly thickened ; trigones 
usually small but sometimes moderately large; cuticle striate-verruculose. 
Gemmae in clusters, from the margin near the tips of the upper leaves 
and thus making these leaves erose, ovoid to irregularly 3-5-angled, 



Orihocaulis kumeanus. 1, Female bracteole, x 10.6. 2, Part of sterile 
.shoot, ventral view, with underleaves (w), x 16. 3, Leaf, x 10.6. 4-5, Sterile 
shoot, dorsal view, x8.S. 6, Cells of leaf lobe, x 159. 7, Underleaf, x 10.6. 

8, Leaf, dentate through formation of gemmae, x 10.6. 9, Shoot with peri- 
anth, X 8.5. (1, 3-4, 6-9, after K. Mueller; 2, after Jensen; 5, after Pearson.) 

1-2-celIed, 12-18 yellowish green to reddish brown. Underleaves' com- 
mon, variable, from rather small to large, erect-spreading, 2-lobed almost, 
to base; the lobes long, subulate to^ lanceolate, incurved toward the' stem,, 
entire or with 1-3 teeth or cilia near base on one side. Plant unisexual. 
Male inflorescence terminal; male bracts up to 20, shorter than' the leaves,, 
more erect, intricate, saccate at base, the lobes incurved; antheridia 2-3, 
among pafaphyses. Female bracts "hardly, longer than the leaves beneath 
them'' but wider, erect, 3-4-lobed but mostly 4-lobed for their length; 
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margin with a tooth or lacinia near base on one or both sides; the^ lobes 
ovate, obtuse to aeute or apiculate; the sinuses very narrow, gibbose; 
bracteole large, lanceolate to oblong, nearly always 2~lobed for % its 
length but sometimes entire or 3-4-lobed, spinous dentate at base ; the 
lobes incurved toward the stem, each ending in a large ovate hyaline cell. 
Perianth oblong-ovoid, about %-emergent, several cells thick below, 
plicate in, upper gradually contracted to the mouth; mouth dentate- 
serrate. Seta about 5 mm long ; in cross section all the cells much the same. 
Sporangium ovoid-elliptic, dark brown to reddish brown, wall 3 cells 
thick; epidermal cells about thrice as large as the innermost wall cells, 
with nodular thickenings. Elaters about 10 p. thick; spirals 2, closely 
wound, vinous red. Spores 10-14 p., minutely rough, pellucid, pale reddish. 
We do not know which Mr. Kunze was honored by ,, this name. — In 
marshes, at margins of streams, on rocks in wet situations, in rock crev- 
ices, among mosses, on rotten wood, in peat bogs. 

Illustrations: Pearson (433) 2: pL 151; K. Mueller (409) 1: fig. 304; Mac- 
vicar (374) 204, figs. 1-S; Meylan (3^) fig, 103; Warnstorf (523) 192, fig. 5; 
Haynes, Bryologist 11: pi. 1, figs. 1-3, 1908; Jensen (323.5) 109, 2 figs. 

Examinations: Alta. Altrude Lakes in Banff National Park (Rakestraw) 
1937. — B. C. Telachuh Lake (Brinkman 502) 1911. 

Type locality : “Bruecke vor dep Heinrichshoehe nach dem Sclineeloclie,” in 
the Hartz Mts., Germany (Huebener). 

Range: Greenland (248), Baffin Island (277.2), N. S. (53.2), Me. (369.1), 
N. H. (359), N. Y. (262), Que. (178), Ont. (431), Midi. (485.1), Colo. (175), Alta. 
(373), B. C. (371), Yukon (51) ; Asia (350) ; Eur. (409) ; Spitzbergen (524.3). 

4. Ofthocaulis atlanticus®® (Kaal.) Buch, Mem. Soc. B'auna FI. Feimica 
8(1932) :294, 1933, 

Jungermannia atlantica Kaal, Vid. Skrift. 1. Math. Nat. Klasse 1(9) :11, 1898. 

Lophosia atlantica Schiffn. Lotos 49 :46 of reprint, 1901. 

Plants in tufts, greenish brown to brown; leafy shoots 1-1.5 mm 
wide. Stems 1-3 cm long, prostrate to ascending, branched or unbranclied, 
with or without small-leaved innovations from the apex of the stem, 
flexuous, green or brown. Rhizoids scarce to rather numerous, colorless. 
Leaves almost transversely inserted, with a tendency toward succttbous, 
shortly decurrent dorsally, distant to imbricate, erect-spreading to spread- 
ing, simply 2-4-lobed at tip, usually 3-lobed, from broadly oval when 
2-lobed to obovate-quadrate or roundish' quadrate when: 3-4-lobed, often 
wider than long, semicylindric through the widely involute margins ; mar- 
gins entire except for the terminal lobes ; lobes equal or the ventral one the 
larger, triangular to ovate, incurved, acute to subacute, their margins with 
sinuations or rounded teeth; sinuses descending as much as % the leaf 
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Orthocaulis atlanticus, 1, Underleaf, x61. 2, Cells of the leaf middle, 

x241. 3, Leaf, x 19. 4, Part of antheridial shoot, with male bract (m), 

X 19. 5, Leaf, x 19. 6, Sterile shoot, x 14. 7, Cross section of stem, x 143. 

(Original, by Elizabeth Curtis, from Verdoorn’s Hep. Select. Crit. No. 430.) 

length, acute to obtuse, not gibbose. Cells of the leaf middle 18-23 ju,, of 
the tips and margin 16-20 fx, of the base 23-33 /x, roundish polygonal; 
walls slightly thickened; trigones small to rather large; cuticle striate- 
verruculose. Gemmae in clusters, at the tips and dorsal margins of the 
upper leaves, thus often making them erose to ciliate, irregularly and 
obtusely 3’4-angled, 1-celled or rarely 2-celled, 25-30 by 20-25 ft, vinous 
red. Underleaves few to wanting, near tips of stems and branches, small, 
subulate to lanceolate, margins entire or with 1 tooth. Plants unisexual. 
Otherwise unknown. We do not know why this particular name was 
selected for it. — On dry soil among rocks ; subalpine. 

Illustrations : Macvicar (374) 199, figs. 1-4; Bucli, Mem. Soc. Fauna FL 
Fennica 8(1932) :291, fig. II, 13, 1933. 

Examinations : None. 

Type locality ; European. 

Range: North America (270.1 and 56.55) Eur. (374 and 409) ; Iceland 
(409). , 


5. Orthocaulis gracilis®^ (Schleich.) Buch, Mem. Soc. Fauna FL ' Fennica 

^"■:V8(1932) :294,1933. ' ■ ' ' 

; Jungermanma gracilis Schleich.' PL Crypt. Exsic. ' Helv., Cent 3," No.. ,60/1804.. 
Jungermannia barbata'VZT,. minor "H.ook, Bnt Jung, ph 70, figs. ■IS-ZQj. 'lHtC,., 
Jungermannia quinque^dentata var. attenuata Mart. FL Crypt. Erlangensis'. 

177, 1817. 

Jungermanma harbata var. attenuata M-zrC FL Crypt. Erlangensis 177, pL 6, fig.. 

S0c,4817./: ' • • 

Jungermanma aUenuata Lindenb., Nova Acta Acad. Caes. Leop.-Carol. Nat., 
■■■"■Cur. 14,"''Suppl.^:^, 1829. ■'■^y- 

Jungermanma quinquedentata var. gracilis Hueben. Hep. Germ. 203, 1834. 

These are the only records of its occurrence in North America of ■which we know, and the.- 
locality is not stated in either, 
gras' i Hs. 
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Lophozia atfenuafa Dum. Rec. d’Obs. 17, 1835. 

Lophozia gracilis Steph. Bull. Herb. Boissier, Ser. 2, 2 :47, 1902 ; and Sp. Hep. 

2:147, 1902. 

Barbilophozia aitenuata Loeske, Verb. Bot. Ver. Brandenberg 49:37, 1907. 

0. atienuatus Btich, Evans & Verdoorn in Ann. Bryologici 10(1937) :4, 1938. 

Plants in tufts, green to brown; normal leafy shoots 1-2 mm wide. 
Stems 1-4 cm long, prostrate to ascending, simple or branched, with inno- 
vations from the tip, flexuotis, green to brown ; innovations erect, numer- 
ous, 10-15 mm long, filiform, almost cylindrical on account of their 
closely imbricate and appressed leaves. Rhizoids usually numerous except 
on the innovations, colorless. Leaves of the normal branches succubotis 
but nearly transverse, shortly decurrent dorsally, approximate to imbri- 
cate, erect-spreading to spreading, simply 3-lobed or rarely 4-lobed, obo- 
vate-quadrate, 400-500 p. wide and as long or nearly so, concave ; margins 
entire except for the terminal lobes ; lobes equal or the ventral the larger, 
triangular, acute to subacute; sinuses descending the leaf length, 

acute to obtuse, not gibbose except near the perianth. Leaves of the inno- 



OrthocauHs gracilis. 1, Leaf, x 10.6. 2, Three gemmae, x 222. 3, Under- 
leaf, X 32. 4-5, Leaves of flagelliform branch, x 21. 6, Underleaf of normal 
shoot, X 21. 7, Cells of the leaf middle, x 339. 8, Branching and leaf sub- 
tending the branch, x 16.9. 9, Cells of the leaf tip, x 148. 10-11, Male bracts, 

X 13.1. 12, Dorsal view of tip with perianth and flagelliform shoot (/), 

X 10.6. (1-6, 9, 12, after K. Mueller; 7, original, by Elsie K. Waddingham; 

8, after Evans; 10-11, after Pearson.) 

vations transverse, erect, appressed, 2-4-lobed, oblong to subqiiadrate, 

often gemmiparous and erose at tip. Cells of the leaf middle 15-21 fi, of 
the margin about 14-16 n, of the base 20-25 /*. long, polygonal to roundish 
polygonal' walls slightly thickened; trigones small to indistinct; cuticle 
btriate-verruculose. Gemmae at the tips of the leaves of the innovations, 
sometimes also from the adjacent stems, irregularly angular to pyramidal 
or ovoid, 2-celIed, pale green to yellowish red. Underleaves wanting or 
rarely present, mostly on the young parts, subulate to lanceolate or 
2-lobed. Plants unisexual. Male inflorescence along the middle of the 
stem ; male bracts 10-14 or more, closely imbricate with spreading tip, 
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3~lobed, Ytry concave, saccate at base, the dorsal margin 1-toothed at base, 
the sinus often gibbose; antheridia 1-2, ovoid. Female inflorescence ter- 
minal ; female bracts little larger than the leaves, transversely inserted, 
embracing the perianth, spreading at tip, unequally 3-S-!obed to about 
1/2 the length ; the lobes triangular, acute to cuspidate ; the sinuses gibbose ; 
bracteole ovate, free from the bracts, irregularly 2-4-lobed, its lobes acute 
to cuspidate, somewhat toothed at margin. Perianth oblong to cylindric or 
clavate, about %-emergent, obtusely plicate nearly to middle, acutely nar- 
rowed to the mouth; mouth unequally ciliate, the cilia of 6 cells or some- 
times fewer. Seta 1-1.5 cm long. Sporangium ovoid, bright reddish brown, 
its walls 2 cells thick ; epidermal cells larger than the inner, with nodular 
thickenings ; inner wall cells with semiannular thickenings. Elaters about 
8 /X thick; spirals 2, loosely coiled, vinous red. Spores 10-14 /x, rough, 
vinous red. The name the L. gracilis^ slender ; in reference to the almost 
cylindrical narrow leafy shoots. — On rotten wood, on banks, on peaty soil, 
on rocks and walls; in shade; subalpine to alpine.- 

Illustrations: Pearson (433) 2: pi. 147; Haynes, Bryologist 10; pi. 2, figs. 
12-16, 1907; K. Mueller (409) fig. 306; Macvicar (374) 200, figs. 1-5; Gil (76) fig, 
229 ; Warnstorf (523) 209, fig. 5; Hooker (285) pi. 70, figs. 18-21; Evans, Ann. Bot 
26:15, fig. 19, 1912; Martins, FI. Crypt Erlangensis pi. 6, fig. 50c, 1817; Jensen 
(323.5) 117, 2 figs. 

Examinations : Alaska. St. Paul Island (Kincaid) 1897. — Colo. Longs Peak 
(Kiener) 1934; Silverton (Frye) 1931. — Mass. Mt Machuset (Greenwood) 1922. 
— Mich. Phoenix (Taylor 501) 1928. — Mont. Many Glaciers in Glacier National 
Park (Frye) 1928. — N. H. White Mts. (Underwood & Cook) 1889, and (Flaydock) 
1904. — iV. ¥. Little Moose Lake in Herkimer County (Hajmes). — Que. Rigaud 
(Dupret 21) 1906. — Wyo. Albany County (Porter 1439) 1933; Johnson County 
(Porter 1637) 1934; Yellowstone National Park (Frye) 1931. 

Type locality : European. 

Range: Greenland (320), Labrador (510), Newfoundland (373), N. S. (53.2), 
Me. (333), N. H. (354.2), Vt (244), Mass. (180), Conn. (155), N. Y. (212), Que. 
(178), Ont. (431), Mich. (88.1), Wis. (98), Minn. (94.1), Mont (81), Alaska (173), 
B. C. (412.1), Wash. (81), Wyo. (83), Colo., Pa. (338), N. C. (43); Asia (350); 
Novaya Zemlya (248.1) ; Spitzbergen (524.3) ; Eur. (329) ; Azores (2.075). 


6. Orthocaulis floerkii®^ (Web. & Mohr) Buch, Mem. Soc. Fauna FI. Fennica 
8(1932) :294, 1933. 

lungermannia floerkii Web. & Mohr, Bot. Taschenb. 410, 1807. 

wflwwawwb Mart FI. Crypt Erlangensis 143, 1817- 
fungermannia barbata var. floerkii Nees Naturg. Eur. Leberm. 2:168, 1836. . 
lungermannia barbata var. naumanniana Mqqs Naturg. Eur. . Leberm. 2:170, 
::1836.., ' , , 

lungermannia floerkii \zr. natmanni Dum. Hep. Eur. 73, 1874. 
lungermannia ly cop odioides var. floerkei Lindb. Miisci ScancL 7, 1879. 
LophoAa floerkii Y'dT. alpina 'PezTs. L.ist Csin^dizn IrlQp. 22, 1S90. 

Lopltosia floerkei Schiffn., Engler 8z Prantl -Nat Pfi.-Fam.T (3) ;85, 1893. 
Barbilophosia floerkei Loeske, Yerh. Bot Ver. Brandenburg 49 :37, 1907. 


ki L The original ending is “ii.’* 
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Plants in tufts or sods, pale green to dark green or brownish ; leafy 
shoots 1.34.8 mm wide. Stems 3-6 cm or rarely longer, ascending to erect, 
with few branches, rigid, flexuous, green or brown. Rliizoids nitmerotis, 
rather short, colorless. Leaves succubous but nearly transverse, shortly 
decurrent dorsally, imbricate, erect-spreading, simply 3-lobed, quadrate- 
rotund, symmetric, concave; the two lateral margins about equal in length 
and curvature, the dorsal entire, the ventral ciliate at base; the cilia 1-4, 
of cells hardly longer than wade ; lobes subequal, the ventral commonly 
larger than the dorsal one, incurved toward stem, triangular to broadly 
ovate, acute to obtuse ; sinuses descending the leaf length, gibbose, 

acute to obtuse. Cells of the leaf middle 20-25 /x long, of the apex and 
margin 16-20 /x, of the base 24-26 /x, rounded-polygonal ; walls thin ; tri- 
gones small to medium in size; cuticle smooth or verritculose. Gemmae 
very rare, . on the lobes of the upper leaves, oblong to 3-4- angled, usually 



6, Underleaf, x 12.7. 7, Tip of shoot with perianth, x6.8. 8, Part of sterile 
plant, dorsal view, x6.8. 9, Cells of the leaf tip, x 114. 10, Tip of lobe of 
underleaf, x74. 11, Cilia at ventral base of leaf margin, x51. (1, after 
Haynes ; 2-5, 7-9, 11, after K. Mueller; 6, 10, after Jensen.) 

1-celled, greenish white to reddish. Underleaves large, usually 2-lobed, the 
margins usually with long cilia. Plants unisexual. Male plants inter- 
mingled with the' female; male inflorescence terminal or farther down the 
stem; male bracts 8-14 or more, smaller than the leaves, imbricate, trans- 
versely inserted, shortly' ■3-!obed, .' concave, saccate at base, one or both 
margins with a tooth at base; antheridia 1-3; ovoid-globose, with a short 
stalk, mmong paraphyses.' Pemale inflorescence terminal; female bracts 
erect, embracing the perianth, plicate above, crispate, 3-7-lobed ; the lobes 
short, variable, obtuse or cuspidate, both margins with cilia-like teeth ; 
bracteole wide, 2-lobed to about quadratic in general outline, more 
or less ciliate on both margins, the apical lobes terminating in a cilia-like 
tooth. Perianth nearly cylindric to spindle-shaped, plicate in the upper 
half, very gradually narrowed at 'apex.; vaonth wide, shortly ciliate, the 
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cilia 1 cell long. Seta long. Sporangium ovoid-globose, dark brown, its 
wall of 4 layers of cells all of which have semiannular thickenings ; epi- 
dermal cells very large; the inner layers of much smaller cells. Elaters 
about 8 thick; spirals 2, reddish brown. Spores about 12 ft,, sm,ooth. 
Probably named in honor of Prof. H. G. Floerke of Rostock, Germany, 
whose interest was chiefly in lichens. — On banks among rocks, on rocks ; 
sttbalpine to alpine. 

Illustrations: Pearson (433 ) 2: pi. 150; K. Mueller (409) 1: iig. 302; Mac- 
vicar (374) 197, figs. 1-4; Gil (76) fig. 230; Haynes, Bryologist 10; pi. 2, figs. 1-4, 
1907; Buell, Mem. Soc. Fauna FI. Fennica 8(1932) :291, fig. II, 11, 1933; Jensen 
(323.5) 117, 3 figs. 

Examinations: B. C. Kicking Horse Lake (Macoun 991) 1885. — Mont. Gla- 
cier National Park (Miller) 1934. — N. Mex. Gila National Forest (Rakestraw) 
193S,— Wash. Elwha River valley in Olympic Mts. (Frye) 1907; Guemes Island 
(Frye) 1905; Lake Keechelus (Frye) 1921. 

Type locality : European, 

Range: Ellesmere Isl. (56.01), Greenland (336.2), Labrador (373), Vt. (241), 
N. H. (140), Qiie. (178), Colo. (175), Mont. (81), Alta. (51), Yukon (298), Alaska 
(173), B. C (371), Wash. (81), N. Mex.; Asia (350); Spitzbergen (524.3) ; Ice- 
land (409) ; Eur. (458) ; Azores (491) ; South Georgia (409) ; xA^ntarctica (409). 

7. Orthocaulis quadrilobus®^ (Lindb.) Buch, Mem. Soc. Fauna FL Fennica 
8(1932) :294, 1933. 

Jungermannia quadriloba Lindb., Medd. Soc. Fauna FI. Fennica 9 : 162, 1883. 

Lophoda quadriloba Evans, Proc. Washington Acad. Sci. 2 :304, 1900. 

Sphenolohus quadrilobus Steph., Bull. Herb. Boissier, Ser. 2, 2:176, 1902; also 
Sp. Hep. 2 :168, 1902. 

Lophosia quadriloba var. heterophylla Bryhn & Kaal., Rept. 2nd Norwegian 
Arctic Exped, in “Fram’' in 1898-1902, 11 :39, 1906. 

Plants solitary among mosses, or in tufts or mats, slender, mostly 
olive green to brownish green or almost black, the leafy branches terete. 
Stem 3-4 cm long, erect to ascending, unbranched or furcate, sometimes 
rejuvenating beneath the perianth. Rhizoids numerous, short. Leaves sue- 
cubous to nearly transversely inserted, dorsally shortly or hardly decur- 
rent, distant, or near the female tips loosely imbricate, erect-spreading to 
somewhat horizontally spreading, simply 2-4-lobed, broadly obcuneate to 
transversely elliptic, half-clasping the stem, concave ; dorsal margin' entire 
or with 1-3 cilia-like teeth toward base, ventral margin with 1-2 cilia-like 
'teeth near base; the teeth long, narrow, of cells little longer than wide, 
sometimes 2 cells wide at base,; lobes equal or the; ventral slightl). larger, 
oblong to triangular-ovate, acute to subacute or somewhat obtuse, often 
.mc.urvedf'their .margins often revolute.; sinuses descending, .the leaf 
length, , .'.narrowly roundish/, or^ acute, strongly .gibbose.,:' of ten;, with... revolute 
margin. Cells of the leaf middle 20-25 ju,. of the margin' 15-18 fx, roundish i 


kwad ri lo' bus. 
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walls thin ; trigones small to large ; cuticle coarsely verruculose. Gemmae 
rate, on the tips of the upper leaves, various in form, mostly rhomboidal, 
sometimes triangular or ovoid, 2'-ceIled, 18-27 /x, thick walled, yellowish. 
Underleaves always present, large, 2-lobed almost to base, the lobes nar- 
rowly lanceolate and almost filiform toward tip; the leaf margins with 1-3 
cilia near base ; the cilia 1-2 cells wide at base, curved. Plants unisexual 
Male inflorescence terminal ; male bracts 20-40, closely imbricate, saccate 
or keeled, mostly 3-4-lobed to about % the bract length ; the lobes obtuse, 



Orthocaulis quadrilobus, 1, Leaf, x 13.2. 2, Female bracteole, x 2L 
3, Cells of the leaf tip, x95. 4, Shoot with perianth, x 13.2. 5, Female 
bracteole, x2i. 6, Part of sterile shoot, dorsal view, x 13.2. 7, Female bract, 
x21. 8, Underleaf, x21. (All after K. Mueller.) 

more incurved than the leaves; antheridia 2-3, large, ovoid, shortly 
stalked, among paraphyses. Female bracts as large or slightly larger than 
the leaves, erect-spreading, 4-5-lobed to about % the bract length, with 
large irregular teeth toward basal margins ; the lobes acute to blunt, nar- 
row, with recurved margins. Perianth oblong-ovoid, about %-emergent, 
plicate in the upper obtusely contracted to the mouth; mouth irregu- 
larly and shortly dentate; teeth serrate, incurved. Mature sporophyte 
unknown. So named because the leaves are commonly 4-lobed. — On rocks 
and humus ; in high altitudes. 

Illustrations: K. Mueller (409) 1: fig. 303; Macvicar (374) 203, figs. 1-4; 
Meylan (386) fig, ,99, a-c; Buch, Mem. Soc. Fauna FL Fennica 8(1932) :291, %. 
2 (12), 1933. ■ 

Examinations : Alta, Near Peyt Glacier. (Rakestraw) 1937. — B, C, Stephens 
(Brinkman 785) ,1913. 

.. . .Type LOCALITY : European., 

Range': Greenland (248), Ellesmere Isl. (56.01), Pirn Isl. ($6.01),^ North Kent 
Isl,L56.01), Southampton. Isl, in Hudson Bay (485.6), Alaska (135)., , B.. C,' (24.7.1), 
.Alta. '(46.2) ; Asia '(350) ; Novaya, Zemlya (325); ,Eur. , (329) ; Spitzbergeii. (409). 
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TEMNOMA*^'^ Mitt., Hooker’s Handbook New Zealand Flora 2:753, 1867. 

Biepharostonia subgenus Temnoma Mitt., Jour. Linn. Soc. 8:53, 1864. 

Chandonanthus Mitt, Hook. Handb. New Zealand FI 2:750, 1867. 

Plants in mats, usually large and rigid, yellowish to blackish brown. 
Stems with few or no branches, rigid; branches lateral; 1 innovation 
below the perianth. Leaves nearly transversely inserted or somewhat sue- 
ciibous, imbricate, simply 3-4-lobed or rarely 2-lobed, half -clasping the 
stem ; margin dentate or at base spinous-dentate; lobes entire to variously 
dentate ; sinuses descending to near base of leaf. Cells of leaves 18-23 fi ; 
walls considerably thickened ; trigones rather large but indistinct. Gemmae 
unknown. Underleaves resembling the leaves, rather smaller, 2-lobed to 
near base, their margins coarsely toothed to ciliate. Plants unisexual. Male 
plants rarely found ; male inflorescence along the stem, resembling a part 
of a sterile shoot; male bracts with sinus somewhat deeper than the 
leaves ; antheridia 2-3 ; paraphyses present. Female inflorescence terminal 
on normal shoot; female bracts larger than the leaves, more dentate. 
Perianth %-%-emergent, deeply 7-8-pHcate almost to base, 1 cell thick, 
slightly contracted to mouth; mouth rather large, ciliate or dentate. 
Calyptra thin, free, with sterile archegonia around its base. Name from 
Gk. temneifh^ to cut ; from the deeply cleft leaves. 

Leaves with several large teeth at the base on each margin, the 

teeth often ending in a cilium ; sinus the leaf length .... 1 . T. setif orme. 

Leaves with one or no marginal tooth at each base, the tooth when 

present not ending in a cilium; sinus the leaf length. .. . la. yav.alpinum* 

1. Temnoma setiforme®'* (Ehrh.) Howe, Bull. N. Y. Bot. Card. 2:104, 1901. 

Jtmgermannia setif ormis Ehrh. Beitr. 3 :80, 1788. 

Jungermannia concatenata Sm. in Linn. FI. Lapp. 343, 1792. 

Anthelia setif orme Dum. Rec. d’Gbs. 18, 1835. 

Chandonanthus setif ormis Mitt., in Hooker Handb. N. Zealand FI. 2:750, 1867. 

Biepharostonia setif orme Lindb. & Am., Kgl. Sv. Vet.- Akad. Hand!. 23(5) :28, 
1889. 

Plants in compact tufts or patches, sometimes scattered among 
mosses, reddish yellow to brownish yellow ; the leafy shoots almost terete, 
S(X}”7S0 /JL wide. Stems 2-6 cm long, procumbent to erect, Aliform, rigid 
and brittle' when dry ; branches lateral, few, short to long, erect, sometimes 
attenuate and microphyllous at tip ; usually with a single innovation 
beneath the perianth. Rhizoids few, short, almost confined to base of stem 
and to apex of microphyllous branches, colorless. Leaves succubous but 
almost transversely inserted, not decurrent, approximate- to imbricate, 
almost erect from a spreading base, simply 3-4-lGbed, reniform in general 
outline, wider than long, about half -embracing the stem, margins of leaves 


tem’. no ma. 
for' me. 
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coarsely dentate at base and on lower part of lobes ; their teeth commonly 
refiexed, unequal; lobes oblong-lanceolate, erect, subacute, their ' margins 
recurved; sinuses descending the leaf length, acute to rounded. 

Cells of the leaf middle 18-23 (x, of the tips and base about the same, 
roundish or oval; wall thickish; trigones present, rather indistinct; cuticle 
slightly granulate, thick. Underleaves present throughout, resembling the 



Temnoma setiforme, 1, Leaf, x 17.6. 2, Part of plant with perianths, 

X about 4. 3, Perianth with part cut off, with calyptra and young sporophyte 
within, X about 12. 4, Part of leafy shoot, x about 15. 5, Calyptra, with 
unfertilized archegonia at base, x about 25. 6, Upper part of a leafy shoot, 

X 17.6. 7, Sporangium, x about 7. 8, Perianth, x 10.6. 9, Unclerleaf, x 17.6. 

(1, 6, 8-9, after K. Mueller; the others after Hooker.) 

leaves, large but narrower than the leaves, usually deeply 2-lobed, coarsely 
dentate to ciliate-dentate especially at base. Plants unisexual. Male plants 
rare; male inflorescence about the middle of the stem; male bracts very 
like the leaves, concave at base adaxially, less deeply divided; antheridia 
2-3, large, among paraphyses. Female inflorescence terminal ; female 
bracts free from the perianth, resembling the leaves, larger, less deeply 
lobed, spinose-ciliate at basal margins ; the lobes lanceolate, longly acumi- 
nate, coarsely dentate at base; bracteole free from the bracts, 2-lobed to 
the middle, laciniate-ciliate at base ; the lobes triangular-lanceolate ; longly 
acuminate, dentate-ciliate at base. Perianth %~%-emergent, oblong, of 1 
layer of cells, 7-10-plicate to base, acutely contracted to the mouth; mouth 
shortly 2-lobed, ■ ciliate ; the cilia 3-6 cells long, with ' occasionally a few 
^1-celled .teeth between them. Sporangium ovoid, reddish brown. Elaters 
8-9.^/i.thick. Spores '13-15' /X, reddish-brown. The name from hair 

;or bristle, and forma, form; in reference to the tendency 'of, leaves,, under- 
leaves. 'and' fe.nia!e bracts to have hair-like projections on, the margins at 
base. — On rather dry granite rocks ; alpine and siibalpine. 

Illustrations: K, Mueller (409) 2: fig. 93; Pearson (433) 2: pi 42: Ivlac- 
vicar (374) 342, figs. 1-4; Meylan (386) fig. 171 ; Hooker (285) pL 20, figs. 2-3, 6-14; 
Ekart (124) pL 2, fig. 15, 
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Examinations : iV”. Mt. Lafayette (Evans) 1908; Mt. Washington (Under- 
wood & Cook) 1889. 

Type locality : “Auf dem Brocken” (probably an elevation) in the Hartz 
Mts., Germany (Ehrhart). (In the general vicinity of Lat. 51° 40" N., Long. 
10° 30" E.) 

Range: Greenland (504), Ellesmere Isi. (409), Arctic Amer. Archipelago 
(248.1), Southampton IsL in Hudson Bay (485,6), Arctic Amer. Mainland (248.1), 
Yukon (298), Alaska (173), B. C. (341), Que, (431), Vt. (169), N. H. (359), 
Me. (333), Labrador (510); Asia (248.1); Novaya Zemlya (319.5); Eur. (351.5) ; 
Spitzbergen (409); Iceland (248.1). 

The sporophyte needs detailed study. Not enough is known of its structure to 
make it valuable as evidence of relationship. 

la. Temnoma setiforme var. aipinum®® (Hook.) n. comb. 

Jungermannia setiformis var. alpina Hook. Brit. Jung. pi. 20, figs. 1, 3-4, 1816. 

Jungermannia filum Dum. Syll. Jung. Eur. 64, 1831. 

Anthelia filum Dum. Hep. Eur. 98, 1874. 

Blepharostoma subintegrum Lindb., Jour. Bot. 25:195, 1887. 

Blepharostoma filum Lindb. & Arn., Kgl. Sv. Vet.-Akad. Hand!. 23(5) :28, 
1889. 

Chandonanthus setiformis var. alpina Kdiol., Nyt. Mag. Naturvid. 33 :227, 1893. 

Plants in tufts. Stems usually prostrate to more rarely erect. Leaves 
smaller than in the type, simply 3-4-lobed ; lateral margins with 0-1 tooth 
near base; lobes ovate, usually only the middle ones keeled ; sinuses 
descending about % the leaf length. Cells of the leaf middle 18-20 ft, 
roundish; walls slightly thickened in the angles; cuticle almost smooth. 
So named from its mountain habitat. — On granitic rocks ; alpine or in the 


far north. 



Temnoma setiforme var. alpiniim'. 1, Leaf, x 35. 2-3, Leaves, x about 26, 
4, Part of a leafy shoot, x about 26. 5-6, Underleaves, x35. (1, 5-6, after 
Meyian; 2-4, after Hooker.) 


Illustrations ; Hooker (285) pL 20, figs. 1, 4-5. 

, Examinations : None. 

Type locality: Perhaps the summit of Cairn-Gorum, Scotland, may be con- 
sidered the type locality. 

Range: Greenland (248.1) | Eur. (285). 

The variety probably is only a form due to difficult conditions, but until more 
is known about it in comparison with the t 3 "pe it is perhaps better to keep it sepa- 
rate. Schiffner (Lotos 60 :47-48, 1912) thinks it would be better to consider two 
varieties based upon the tips of the lobes, and upon the margin, respectively; var. 
ohtusiloha Schiffn. and var. suhintegerrima Schiffn. In that case the American 
material falls to var. suhintegerrima, : 
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TRITOMARIA^ Schiffn., Ber, Naturw. Ver. Innsbruck 31 :(12), 1908. 

Sphenolohus siibgenus Tritomaria K. MuelL, Rabenh. Krypt.-FL 6(1) :606, 
1910, in large part. 

Jungermannia section Exsectae Jensen Danmarks Mosser, Bryofyter 1, 105^ 
1915, in part. 

Jungermannia siibgenus Tritomaria Am., Arkiv. f. Bot 19(10) :15, 1925, in part. 

Stems prostrate to ascending or rarely nearly erect, distinctly clorsi- 
ventrally compressed, the epidermal cells rather more than twice as long 
as wide. Rhizoids few to numerous. Leaves siicciibous, not or hardly 
decurrent dorsally, erect-spreading- to spreading, 2-4-lobed but nearly all 
of them 3-lobed, on sterile plants sometimes quite unsymmetric ; insertion 
strongly succubous anteriorly, transverse posteriorly; margins entire 
except for the terminal lobes or rarely subsimiate ; ventral margin arcuate, 
distinctly longer than the dorsal one ; neither, either or both halves of the 
leaf 2-1-obed but almost always only the ventral half; all the lobes triangu- 
lar, but gemmiparous lobes usually narrower than those not bearing 
gemmae, ventral and middle lobes nearly' always part of the ventral half 
of the leaf, the leaf thus 3-1 obed, the ventral and middle lobes together 
more than twice as wide as the dorsal lobe and the distance greater from 
their tipS' to the leaf base; the more dorsal sinus deeper than the more 
ventral one. Cells of the leaf middle 10-30 /a; ' walls thin to slightly tliick- 
enedt trigones wanting to bulging. Gemmae on tips of upper leaves, 
1-2-celled. Underleaves usually wanting -but rarely present near the female, 
bracts. Plants unisexual ; both inflorescences terminal on unmodified 
shoots. Female bracts nearly symmetric', often 4-lobed. Perianth plicate 
in upper % or less, its mouth lobed to dentate or ciliate. The na.me f,rom 
Gk.- tritomos, thrice cut, cut into 3; in reference to the 3-lobed leaves of 
some species. 


A. Cells of the leaf middle 10-17 ju, trigones wanting or small, 

cell-hollow polygonal; gemmae elliptic. 

AA. Cells of the leaf middle 17-30 trigones large, sometimes 
even bulging, cell-hollow roundish; gemmae mostly 3-5- 
angled. 

B. Dorsal margin of leaves but little shorter than the ventral 
one; leaf lobes somewhat equal; trigones usually bulging. 

BB. Dorsal margin of leaves much shorter than the ventral 
ones; leaf lobes unequal, the ventral one the largest; 
trigones not or .hard,ly bulging. ' ■ 

C. Leaves with dorsal margin and its lobe directed anteriorly ; 

perianthwidest above its middle, its mouth ciliate. . . . 
CC. Leaves with dorsal margin and its lobe directed poste- 
riorly; perianth widest below its middle, its mouth 
■ dentate. . .... .V.'. . . ........ 


1. T. exsec ta* 

3, T. scikda. 

2., T. exseciiformis. 

, 4. , T. guinquedentata. 
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1. Tritomarla exsecta®^ (Schmid.) Schiifn., according to Loeske, Hedwigia 
49:13,1909-1910. 

Jungermmmia exsecta Schmidel Icon. PL, Ed. 2, 241, 1797. Not of Hook. Brit. 
Jung. pL^ 19. 1816. 

Jungermanma donniana Hueben. Hep. Germ, 116, 1834, except synonymy. Not 
of Hook. Brit. Jung. pi. 39, 1816. 

Lophoda exsecta Dum. Rec. d’Obs. 17, 1835. 

Scapania exsecta Aust. Hep. Bor.-Amer. Exsic. No. 21, 1873. 

Sphenolobus exsectiis Steph., Bull. Herb. Boissier, Ser. 2, 2:178, 1902; also 
Sp. Hep. 2:170, 1902. 

Diplophyllum exsechim Warnst. Krypt.-Fl. Mark Brandenburg 1 ;160, 1902. 

Plants scattered among mosses or in small depressed patches, yellow- 
ish green to light brown; leafy shoots 1-1.5 mm wide. Stems 0.5-3 cm 
long, prostrate to ascending or rarely erect, with tip bent forward, reddish 
brown to nearly black beneath, green above, more or less branched, inno- 
vating below the female inflorescence. Rhizoids numerous, colorless to 
brownish, long. Leaves succubous, not decurrent, distant to subimbricate, 
rather widely spreading, the dorsal margin almost secund, ovate-lanceo- 
late to ovate, quite convex dorsally to almost semicylindric, not keeled, 
nearly all unequally and simply 2-lobed, the ventral lobe much the larger 



Tritomaria exsecta, 1, Seven gemmae, x212. 2-3, Leaves, x8.5. 4, 
Leaf, X 8.8. 5, Male bract, x 17. 6, Female bract, x 8.8. 7, Cells of leaf tip, 
x2i2. 8, Antheridium, x 60. 9, Gemmiparous plant, x about 10. 10, Plant 
with perianth, x8.8. 11, Part of mouth of perianth, x212. 12, Perianth, 
x8.i (1, 4, 6-7, 10-11, after K. Mueller; 2-3, 5,' 8, 12, after Pearson; 9, after 
.Hooker.) 

and mostly again bilobed,. making the leaf unequally 3-lobed ; , dorsaLIobe 
commonly about half way between base and apex ; middle lobe inserted 
commonly somewhat back of the tip , along the dorsal margin ; ventral ' lobe 
the 'apparent, tip of the leaf';, all the lobes acute to acuminate ; margins 
entire, except for the 3 lobes, both arched but the ventral one much: more, 
so. Cells of 'the leaf middle 10-1^ fi, oi the margin 8-17 /a, rounded-p'oly- 


ex sek^ ta. 
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gonalj usually 2-4 of the apical cells about twice as large as the adjacent 
ones; walls somewhat thick; trigones not or hardly present; cuticle mi- 
nutely verriiculose. Gemmae at the tips of the leaf lobes, clustered, elliptic,. 
11-17 /X long, 8-11 wide, 2-celled, reddish to yellowish. Under leaves, 
wanting. Plants unisexual; both inflorescences terminal Male plants in 
separate tufts, longer and more slender, often with gemmae at tip; male 
bracts not numerous, imbricate, saccate at base, 3-lobed, the dorsal lobe 
incurved; antheridia 1-2; paraphyses wanting. Female bracts about equal 
to or a little smaller than the leaves, the upper loosely enveloping the base 
of the perianth, broadly ovate to rounded-quadrate, 3-S-lobed; their lobes 
acute to acuminate, entire to dentate; their sinuses descending about % 
the bract length; bracteole wanting. Perianth cyliiidric or slightly obovoid, 
4-6-plicate toward tip, gradually contracted to the mouth ; mouth narrow,, 
not tubular, somewhat decolorate, unequally spinose-ciliate to spiiiose- 
dentate. Seta about 5 mm long. Sporangium ovoid, reddish brown, its wall 
of 3 layers of cells ; epidermal cells large, with nodular thickenings ; both 
inner layers of ceils with angular thickenings. Elaters about 8 /x thick; 
spirals 2, loosely wound, reddish brown. Spores 9-12 /x, papillose, dark 
brown. Name from L. exsectus, cut out; in reference to the iobed leaves., 
— In shade, on rotting wood and on rocks ; subaipine. 

Illustrations : Pearson,®® List of Canadian Hepaticae, Geol. Nat. Hist. Sur- 
vey Canada, pi 12, 1890; Pearson (433) 2: pL 145; K, Mueller (^K}9} 1: lig. 294; 
Ekart (124) pi. 5, fig. 37; pi 11, fig. 37; Macvicar (374) 216, figs. 1-4; Meyiaii (386) 
figs. 92 a-d, 93; Warnstorf (523) 165, fig. 5; Gil (76) fig. 225 ; Martius, FI. Crypt.. 
Erlangensis, pi 5, fig. 38, 1817; Ammons (3.1) 142, fig. A. 

Examinations: Alaska, Mitrofania Bay (Rigg 1219) 1913. — /oot. Girard in 
Clayton County (Sargent & Conard 9, 35) 1939. 

Type locality: Bavaria, Germany (Schmidt). 

Range: Anticosti Isl (431), N. S. (413), N. B. (369), Me. (369.1), N. H. 
(140), Vt (141), Mass. (142), Conn. (212), N. Y. (258), Que, (178). Out. (373), 
Mich. (483), Wis. (98), Minn. (94.1), Iowa, Colo. (81), Alta. (373), Alaska (173), 
B. C (SI), Wash. (431), Tenn. (40.5), N. C (243), Va. (474.5), Ky. (218), W. Va. 
(3.1) ; Hex. (224); Asia (491) ; Eur, (409). 


2. Tritomatia exsectiformis®® (Breidl.) Schiffn., -according to Loeske, Hedwigia. 
49:13, 19094910. 

Jimgerntannia exsecta Hook. Brit. Jung. pi. 19, 1816. Not of Schmid. Icon. 
PL, Ed. 2, 241, 1797. 

Jungerniannia exsectaef ormis BrddU Mitt.. -Naturw. Ver. Steiermark 30:32L, 
1893. 

Sphenolobus exsectiformis Steph., Bull Herb. Boissier, Ser. 2, 2 :178, 1902; 
also Sp. Hep. 2:170, 1902. 

Diplophyllum exsectiforme Warnst Krypt-Fl. Mark Brandenburg 1:161, 1902. 
Lophoma exsectiformis Boulay Muse. France 2:92, 1904. 


There is a ffood deal o£ question about Hooker’s (285) plate 19, and about Pearson's (431) 
plate 12 as well. The figures do not show the characteristics which separate T. exsccta, T. exsecti- 
formis and r. scitula. 

.sek ti form' is. Both Breidler and Stephani spelled it “exsectaeformis” ; K. Mueller 
(409) says it should be “exsectiformis.” The latter is now common usage. 
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Plants scattered among mosses or in patches, yellowisli green to light 
brown, from quite small to vigorous. Stems 0.5-3 cm long, green above, 
brown to nearly black beneath. Rhizoids numerous, colorless to brownish, 
long. Leaves succubous, not decurrent, contiguous to imbricate, erect- 
spreading to spreading, ovate, simply and unequally 2-iobed with the ven- 
tral one larger and often again 2-iobed thus making the leaf unequally 
3-lobed ; margins entire except for the 2-3 lobes ; lobes blunt or acute to 
apiculate, unequal, the most dorsal nearly at the middle of the dorsal 
margin of the leaf as a whole, the middle one mostly smaller than the 



Tritomaria exsectiformis, 1, Plant, dorsal view, x9.5. 2, Five gemmae, 
x286. 3-4, Leaves, x 17. 5, Tip of shoot, dorsal view, with gemmae (jg), 
x26. 6, Tip of leaf which bore gemmae, x 93. 7, Cells of the leaf middle, 
x237. 8, Leaf, x l7. 9, Tip of shoot, dorsal view, with gemmae (c;), x3L 
(1-2, after K. Mueller; 3-4, 7-9, original, by Elizabeth Curtis; 5, after Buch; 

6, after Jensen.) 

ventral one but occasionally both small or the leaf only 24obed. Cells of 
the leaf middle 20-30 /i, of the margin 18-22 /x, of the lobes 20-40 ju. long, 
rectangular in the lobes, roundish polygonal in the median region; walls 
rather thick but not uniformly so, trigones large, not or hardly bulging 
into the cells. Gemmae formed on the upper leaf tips, in tufts, irregularly 
and obtusely 3-4-angled or some pyriform, 2-ceiled, 17-26 ^ long, 14-20 
wide. Underleaves wanting. Plants unisexual; both inflorescences termi- 
nal. Male bracts imbricate, saccate at base, the dorsal lobe incurved; 
antheridia 2. Female bracts broadly oval to almost circular, 3-lobed, the 
most ventral one sometimes somewhat toothed; bracteole wanting. Peri- 
anth free from the' bracts,:, broadly ovoid," obtusely S-6-plicate near tip, 
contracted at mouth; mouth lobed and denticulate with teeth 2-3 cells 
long. Sporopliyte; unknown. ■ So named on' account , 'of its resemblance to 
r. On rotting wood, on soil of banks ; subalpine. 
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Illustrations: K. Mueller (409) 1: fig. 295; Macvicar (374), 2.18, figs. 1-4; 
Hooker (285) pi. 19, as I. exsecta; Buck, Mem. Soc. Fauna FI Feiinica 8:285, fig, 
I, 35, 1932. 

Exam.inations : B. C. Sliusliwap Lake (Brinkman 7219) 1908. — Colo. Rock 
Springs Pass (Rakestraw) 1938.— /<ia. Miller Creek (Rakestraw) i937.~-Mo-wk 
Glacier National Park (Frye) 1934. 

Type locality: Holt and Edgefield Fleaths, England (Rev. R. B. Francis). 

Range: N. S. (53), Me. (369.1), N, H. (140), Vt. (241), Conn. (185), N. Y. 
(258), Qtie. (178), Mich. (94.1), Wis. (98), Colo. (175), Mont. (84.2), Alta. (46.2), 
B. C (247.1), Ida., N. C (10); Eur. (325) ; Caucasus Mts. (409). 

3. Tfitomaria scituia^'^ (Tayl.) Joerg., Bergens Mus. Aarbok, Naturv. 7 :3, 
1919-1920. 

Jungermannia scitiila Tayi., London Jour. Bot, 5 :274, 1846. 

Sphenolohus scitulus Steph., Bull. Herb. Boissier, Scr. 2, 2:176, 1902; also Sp. 
Flep. 2:168, 1902. 

Lophozia exsecta yzt. scituta'^^ Pears., Macoun Cat. Canadian Pis. 7 :23, 1902. 
Dipiophylleia exseciaeformis var. aequiloha CiiL, Revue Bryol. 32 :73, 1905. 
Sphenolohus politus var. acuta Schift'n., Oesterr. Bot. Zeitschr. 58 : 1908, ac- 
cording to Joergensen (325). 

Sphenolohus exsectiformis var. aequiloha K. MuelL, Rabenh. Krypt.-Fl. 6(1) : 
611, 1910. 

Plants in depressed patches, dull green to brownish. Stems prostrate 
with ascending tips, branched but often long distances between branches, 
purplish brown, about 300 ja thick. Rhizoids numerous on prostrate stems, 



Tritomaria sciiula, 1, Two gemmae, x2S4. 2, Shoot, dorsal view, x20. 

3, Female bract, x 10.6. 4-5, Leaves, x 20. 6, Tip of shoot, dorsal view, with 
gemmae (i/), x 10.6. 7, Shoot, dorsal view, x 10.6. 8, Median leaf cells, 
x260. „(1, 3, 7, after Evans; 6, after Buch; 2, 4-5, 8, original by Elizabeth 
, .'Curtis.) ■ 

few or none on ascending parts. Leaves succubous but the dorsal part 
transversely inserted, not decurrent, rather distant to slightly imbricate, 
obliquely spreading, simply 2-lobed with the ventral one much larger and 
again bilobed with the resulting 3 lobes subequal, long-quadrate, about 
1 mna long and 900 p, wide ; apex broad, in general rounded to truncate ; 


SltTu 'la.' 

'This is evidently an error in spelling. 
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margin entire or merely subsinuate except for the 3 terminal lobes ; lobes 
acute to obtuse ; sinuses descending about % the leaf length, rounded to 
crescentic. Cells of the leaf middle averaging about 23-30 p.., of the mar- 
gin 17-25 of the base 30-42 /a; walls somewhat thick; trigones large, 
occasionally confluent, usually bulging into the cells; cuticle smooth. 
Gemmae very common, borne on the leaves of the stem tips, in clusters 
on the tips of the leaf lobes, 3-5-angular, often irregular in form, often 
longer than wide, usually 2-celled, 20-25 ju. long, golden brown, with 
slightly thickened walls. Underleaves wanting. Plants unisexual. Male 
inflorescence terminal or later through proliferation apparently lower 
down ; male bracts much like the leaves, saccate at base, the dorsal lobe 
shorter than the other two and suberect. Female inflorescence terminal ; 
female bracts crowded, somewhat larger than the leaves, about 1,3 mm 
long and 1.2 mm wide; the lobes acuminate to cuspidate, the ventral one 
rather smaller than the other two; the sinuses acute; bract eoles wanting. 
Perianth cylindric, about 3 mm long and 1 mm thick, sometimes slightly 
swollen below the middle, toward tip with 4-5 rounded plicae, not 
markedly contracted at tip; mouth irregularly and not deeply cleft, the 
lobes more or less toothed; teeth mostly very short but a few 2-3 cells 
long. Sporophyte unknown. Name from L. scitus, sharp ; perhaps in refer- 
ence to the acute lobes and sinuses of the female bracts. — On soil. 

Illustrations : Culman, Revue Bryol. 32 :74, figs. 1 - 8 , ^2 1995 ; Evans, Bryolo- 
gist IS: pL 2, figs. 1-5, 1912; K. Mueller (409) 1: fig. 296; Buch, Alem. Soc. Fauna 
FL Fennica 8 :285, fig. I, 32-34, 1932. 

Examinations : B. C. Spences Bridge (Brinkman 249) 1910. 

Type locality: North America (Drummond). Very likely in the Rocky Mts. 
or westward. 

Range: N. B. (373), Que. (178), Ont. (373), Wis. (98), Minn. (97.2), Alta. 
(46.2), B. C (167) ; Jan Mayen IsL (325) ; Eur. (325). 

Brinkman’s specimens from British Columbia, referred to this by Evans 
(167), were both from quite west of the Continental Divide. One from^ “Cougas” 
Lake, which we believe to be Cougar Lake, is from the vicinity of Lat. 50° 10' N., 
Long. 120° 25' W. The other is from Tetachuck Lake, about Lat. 53° 15' N., Long. 
125° 15' W. 

4. Tritomaria quinquedeatata'^s (Huds.) Buch, Mem. Soc. Fauna FL Fennica 
8(1932) :290, 1933. 

Jungermannia quinquedentata Huds. FI. Angl. Sll, 1762. 

Jimgermannia barbata var. quinquedentata Nees Naturg. Eur. Leberm. 2:196, 
1836. 

Jungerm-annia lyoni Tzyl., Trans. Bot, Soc. Edinburgh 1:116, 1844. 

Lophosia- quinquedentata Cogn., Bull. Soc. Bot. Belgique 10:279, 1872. 

Lopltosia 'lyoni Stegh., Bull. Herb. Boissier, Ser. 2, 2:157, 1902; also Sp. Hep. 

: :2:149„ 1902. ■ ;■ 


He fails to name the figures, but from the description it is evident that he drew this plant, 
kwin" kwe den ta' ta. 
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Barbilophojsia quinquedentata Loeske, Verb. Bot. Ver. Braridciibiirg 49:37, 
1907. 

Plants in patches or mats, dark green to yellowish green. Stems 
1-5 cm long, prostrate to ascending, green to brown, often dark brown 
beneath, little branched. Rhizoids numerous, colorless or brownish. 
Leaves succubous, the dorsal half almost transversely inserted, half em- 
bracing the stem, not or hardly decurrent, imbricate, spreading, the upper 
half usually reflexed, unequally and simply 3-lobed, rarely 4-lobed, asym- 
metrically reniform, wider than long, about 1-1.3 mm long and 1.2-1. 5 mm 
wide, somewhat undulate, crispate when dry ; margins entire except for 
the apical lobes; ventral margin widely arched, much longer than the 
dorsal; lobes triangular, acute to cuspidate, the ventral one much the 




Tritomaria quinquedentata. 1, Leaf, dorsal view, xSO. 2, Male bract 
with two antheridia, x 17. 3, Part of sterile shoot, dorsal view, x8.8. 

4, Cells along the leaf margin, x 176. 5, Dorsal view of male inflorescence, 
xiS.S. 6, Leaf cells, x258. 7, Tip of plant with perianth, x 15.5. (1, 5-7, 
after Haynes; 2, after Pearson; 3, after Jensen; 4, after Gil.) 

largest ; sinuses descending the total leaf length, acute to obtuse or 

rounded/ gibbose. Cells of the leaf middle 23-25 /x, of the leaf tips 15-20 /i, 
of the base 25-28 ja/ rounded polygonal; walls thin; trigones large but not 
bulging into the cells; oil bodies numerous; cuticle verruculose. Gemmae 
not common, -in groups at the tips- of the lobes of the upper leaves, ovoid 
tO' ellipticmr 3~4-angled, yellowish green, 1-2-celled* Underleaves wanting,, 
or Tarely some near tip of stem, small, lanceolate or bilobed. Plants uni- 
sexual.; both inflorescences ■terminal. .Male plants in the same patches'^as 
the female or in separate ones;; male -bracts 8-40, crispate,, saccate at base^ 
■the two most, do.r.saI lobes curved , forward and upward , along the ' stem ;. 
antheridia , 2-3, globose, , shortly', stalked,, among a 'few,, lanceolate ,para- 
physes. Female bracts wider than the leaves, erect with spreading tips, 
3-S-Iobed, plicate, the lobes sometimes dentate; bracteole more or less 
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bilobed, variable in fornij connate with the bracts for much of its length. 
Perianth about %-emergent, clavate to pyriform or oblong-obovoidj, sev- 
eral cells thick from base to middle, many-plicate from the middle up- 
ward, roundediy to obtusely narrowed to the mouth ; mouth shortly lobed, 
unequally ciliate, the cilia 4 or more cells long ; cells near mouth 20-25 ft, 
-squarish, with trigones. Seta about 2 cm long. Sporangium oblong-ovoid, 
yellowish or reddish brown, its wall of 5 layers^^ of cells ; epidermal 
cells "with nodular thickenings; innermost layer of cells with paitly 
incomplete semianniilar thickenings. Elaters about 150 pt long and 6 jn 
thick; spirals 2, reddish brown. Spores 12-15 ju, verrucose, yellowish 
brown. So named because the female bracts sometimes are 5-lobed. — On 
soil on banks, on rocks, on trunks of trees ; arctic and alpine or stibalpine. 

Illustrations: K. Mueller (409) 1: fig. 298; Haynes, Br 3 ^ologist 10: pi. 2, 
figs. 841, 1907; Macvicar (374) 193, figs. 1-4; Warnstorf (523) 209, fig. 4; Pearson 
(433) 2: pi. 146; Buch, Mem. Soc. Fauna FI. Fennica 8:285, fig. 1, 26-31, 1932; 
Meylan (386) fig. 96; Gil (76) fig. 226. 

Examinations: Mich. Isle Royal (C. E. Allen and others) 1901, and (Hol- 
xinger 2) 1912; Neguanee in Marquette County (Nichols) 1935. — Ont. Sudbury 
Junction (Macoiin 67) 1884. — Que. Cape Aigle (Macoiin 3157) 1905. 

Type locality: European. 

Range: Greenland (322), Arctic Amer. Archipelago (248.1), Devon IsL 
(485.6), Baffin Isl. (277.2), Melville Penin. (277.2), District of Keeivatin (485.6), 
Labrador (510), Que. (178), Ont (373), Mich., Manitoba (431), Alta. (373), 
Yukon (298), Alaska (173), B. C. (508), Minn. (212), Wis. (98), Mich. (485.1), 
Gonn. (212), Vt (139), N. H. (359), Me. (363), N. B. (373), N. S. (53.2) ; Asia 
(350) ; Eur. (325) ; Spitzbergen (524.3) ; Jan Mayen Isl. (248.1) ; Iceland (248.1). 

SACCOBASIS^s Buck, Mem. Soc. Fauna FI. Fennica 8(1932) ;291, 1933. 

J%mgermannia Nees Naturg. Eur. Leberm. 2:145, 1836, in part. 

Sphenolobus Steph., Bull. Herb. Boissier, Ser. 2, 2:164, 1902; also Sp. Hep. 

^ 2 :156, 1902, in part. 

TritOfnaria Schiffn,, Anmkg. Beilage Ber. Naturw. Ver. Innsbruck 31 :12, 1908. 

Stem prostrate or mostly ascending to erect, hardly curved toward 
the dorsal side at tip, often dorsally brownish and ventrally vinous red; 
cortex 1-2 cells thick, thickly walled; the cells on the dorsal side 5-8 times 
as long as wide, narrower but much longer than the leaf cells ; the cells of 
the ventral side 1-3 times as long as wide; interior stem cells distinctly 
larger than the cortical ones, 4-8 times as long as wide except shorter 
,, toward .the ventral side of '.the stem. Leaves almost transversely inserted, 
erect-spreading, 3-lobed, almost rectangular in general outline, saccate at 
.base and' either -half-cylindric throughout or the dorsal half .bent,. back 
.above the. saccate base;::leaf ...insertion concave, the, ventral, half strongly 
succubous and rather longer than the, dorsal half, the .dorsal half strongly 
incubdits,. both sides ending in a curve toward the stem base.;,lobes broadly 


^MVarnstorf (S23) says it is only two cells thick. 

safc o ba' ' SIS., 
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triangular, obtuse.; sinuses shallow, wide, obtuse to rounded. Cells similar 
throughout, isodiametric but toward base slightly longer than wide; wall 
thin ; trigones distinct, bulging into the cells wEen mature ; cuticle smooth 
or nearly so. Underleaves wanting, replaced by simple slime papillae. 
Plants unisexual ; both inflorescences terminal Male bracts more saccate 
at base than the leaves. Female bracts with deeper sinuses than the leaves. 
Mouth of the perianth entire, — Name from L. saccus^ sack, and basis^ the 
base ; in reference to the saccate base of the leaves. 

L Saccobasis polita"® (Nees) Buch, Mem. Soc. Fauna FI. Fennica 8(1932) :292, 
1933. 

Jungermannia polita Nees Naturg. Eur. Leberm. 2:145, 1836. 

Diplophyllum politum Dum. Hep. Eur. 50, 1874. 

Sphenolohus politus Steph., Bull. Herb. Boissier, Ser. 2, 2:177, 1902; also Sp. 
Hep. 2:169, 1902. 

Lophozia polita Boulay Muse. France 2:102, 1904. 

Tritomaria polita Sebiffn., according to Loeske, Hedwigia 49:13, 1909-1910. 


Plants scattered or in loose patches among mosses, yellowish green 
to brownish or reddish to blackish, with a fatty lustre; leafy shoots 
2-3 mm wide. Stems 1-3 cm long, decumbent and arcuate below, ascend- 



Saccohasis polita. 1-3, Leaves, x 5.3. 4, Cells along upper part of leaf 
margin, x 141. 5, Part of cross section of stem from center out, x 141. 

6, Sterile shoot, dorsal view, x 5.3. 7, Tip with perianth, dorsal view, x 5.3. 

8, Cells from basal region of leaf, x 141. (1-3, 6-7, after K. Mueller; 

4-5, 8, after Buch.) 

ing to erect above, simple or forked, thick, rigid, brown above, dark 
purple underneath, innovating beneath the. female inflorescence. Rhizoids 
rather numerous below, scarce or almost none on the upper parts, vinous 
red at base, but otherwise colorless.' Leaves almost transversely inserted, 
not decurrent,' distant to somewhat imbricate, spreading to almost squar- 
rose.irom an erect .sheathing base, truncately and simply, 3~!obed at tip, 
subquadrate, concave, plicate-undulate toward tip; margin entire' except 
fo.r .the 3 lobes;' lobes, short, .obtuse, 'sometimes hardly present sinuses 
descending %,o“%,the leaf 'lengthy crescentic. Cells ''of the leaf 


po lit' a. 
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middle 32’>4S fi, of the margin slightly smaller, of the base somewhat 
larger ; walls thin ; trigones somewhat bulging into the cells ; cuticie nearly 
smooth, somewhat striate-verruculose near base. Gemmae in clumps on 
the tips of the leaf lobes, triangular to polyangular, often star-shaped, 
reddish brown. Underleaves wanting. Plants unisexual ; both inflorescences 
terminal. Male bracts several pairs, similar to the leaves, concave, more 
saccate at base than the leaves, erect-spreading, imbricate ; antlieridia 2-4, 
ovoid-globose, short stalked. Female bracts erect, similar to the leaves but 
more plicate and 3-5-lobed ; the lobes rather Ungulate. Perianth free from 
the female bracts, -emergent, nearly cylindric, obtusely contracted 

to the mouth; mouth entire. Seta 1-2 cm long, in cross section its cells 
subequal. Sporangium ovoid; epidermal cells with nodular thickenings; 
inner wall cells with semiannular thickenings. Elaters about 150 long 
and 8 ju. thick; spirals 2, reddish brown. Spores about 15 jn, reddish brown. 
Name the L. poiitus, polished, in reference to its fatty lustre. — On weath- 
ered granite. 

Illustrations: K. Mueller (409) 1: fig. 297; Meylan (386) fig. 95; Macvicar 
(374) 215, figs. 1-3; Buck, Mem. Soc. Fauna FI. Fennica 8:291, fig. 2, 1-10, 1932. 

Examinations: Alta. Banff National Park (Rakestraw) 1937; near Peyt 
Glacier in Banff National Park (Rakestraw) 1937; Waterton National Park (Rake- 
straw) 1937. 

Type locality: “Radstadter Tauern” in the Salzburg district (Funck). S. 
Germany or Austria. 

Range: Greenland (364), Melville Penin. (485.6), Que. (364), N. J. (504), 
Alta. (462), Alaska (364), B. C. (364) ; Eur. (374). 

BARBIL0PH02IA” Loeske, Verb. Bot. Ver. Brandenburg 49:37, 1907, 

Lophozia subgenus Barhilophozia K. Muell. 6(1) :622, 1910. 

Jimgerniannia section Barhatae C. Jensen Danmarks Mosser, Bryofyter 1 :110, 
1915. 

Jungermannia subgenus Barhilophozia Arn., Arkiv f. Botanik 19(10) :22, 1925. 

Leafy shoots 1.5-5 mm wide. Stems prostrate to erect, unbranched 
or forked ; ventral surface of the stem constituting only about of 

the whole circumference; dorsal epidermal cells 4 or more rows, 1-1.5 
times as long as wide ; ventral cortex of 2-3 cells, grading into the inte- 
rior cells, the epidermal cells about as long as wide, the hypodermal layer 
1-3 times as long as wide ; interior cells somewhat wider, 3-6 times as long 
as wide ; cross section slightly wider than thick, the cortical cells from the 
same, size as to rather smaller than the 'interior ones,, all walls thin except 
the slightly thicker cuticular one. Rhizoids numerous, colorless. Leaves 
quite siiccubous, the insertion sometimes almost parallel to the stem but, 
curved" ventrally,, at itS' anterior end, .somewhat dorsally decurrent, simply 

”bar" bi 16 £6' zi a. Buch (S6.5) has very much narrowed the genus from the description 
originally given by Loeske, We are following Buch in this. 
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2-S-lobeci but typically 4-lobed, widesfabout their middle, the lobes equal 
or the marginal ones the smaller and sometimes mere teeth or entirely 
wanting; dorsal margin equal to or shorter than the ventral one, ventral 
margin of most of the leaves with 1 or more cilia ; sinuses usually descend- 
ing the leaf length, acute to obtuse or rounded. Cells of the leaf 

middle 20-28 /x; trigones small. Gemmae on the tips of the leaves, 
1-2-celIed, mostly angular. Underleaves present, unlobed or 2-lobed. 
Plants unisexual Male bracts with 2-6 antheridia each. Female bracts 
4-5-lobed; bracteole with 2 or 4 lobes, sometimes entire, ciliate or dentate. 
Perianth plicate about' down, gradually contracted to mouth; 

mouth not entire. Sporangium exserted ; wall 3-4 cells thick ; epidermal 
cells larger than the others, nodular; innermost wall cells semiaiinular. 
The name is from L. harba, beard, and the genus Lophozia ; in reference 
to the ciliate leaves of many of the species originally referred to it. 

Leaf margin entire to dentate; underleaves wanting or present 
among bracts only, small, entire to ciliate; female bracteole 


dentate, 2 -lobed and also variously laciniate 1 . B. harbata. 

Leaf margin ciliate; underleaves moderately abundant, rather 
large, ciliate; female bracteole ciliate. 

Gemmae rare; female bracteole unequally 4-lobed with the 2 
outer ones sometimes quite short; mouth of perianth 

ciliate; leaf lobes triangular. 2. B. lycopodioides. 

Gemmae common; female bracteole unlobed or 2-lobed; mouth 
of the perianth lobed and shortly toothed; leaf lobes 
ovate 3. B.hakheri, 


1. Barbilophozia basrbata^® (Schmidel) Loeske, V^erh. Bot. Ver. Brandenburg 
49:37, 1907, 

Jungermannia harbata Schmidel Icon. PI. 187, 1747; also Icon, et Anna!. 187, 
pi. 48, 1783. 

Lophosia harbata Dum. Rec. d’Obs. 17, 1835, 

Jungermannia harbata var. schreheri Nees Naturg. Eur. Leberm. 2:189, 1836. 

Lophozia {Barbilophozia) harbata K. MuelL, Rabenli. Krypt.-Fl. 6(1) :656, 
1910. 

Plants in loose depressed mats, brownish or yellowish green to dark 
green; leafy branches 2,5-5 mm wide. Stems 3-8 cm long, procumbent to 
ascending, simple or furcate; branches long; often flagelliferoiis beneath 
the perianth; cross ■ section elliptic; the 2-4 rows of^ cortical .cells smaller 
and;,. .thick walled; its interior. cells large, thin wallta, with trigones. Rhi- 
.zoids' iittmerous, short, colorless. .Leaves' succubous,, very obliquely in- 
serted,;,, decurrent on the dorsal , margin, imbricate, .horizontally widely 
Spreading,, simply 3-5-lo,bed,, obcuneate-quadrate, averaging, about .I,'. 5. mm 
long,, and. wide, symmetric, ' half-embracing .the stem,, not crispate, .when, 
dry; apex; in general form truncate. to broadly rounded ;. margin entire 
except for the apical lobes, or sometimes with abortive teeth near base on 
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Barhilophozia harhata, 1, Female bract, x about 6. 2, Part o£ cross 
section of leaf, x about 106. 3, Underleaf, x about 17. 4, Antheridial 
paraphysis, x about 7. S, Underleaf, x about 17. 6, Antheridia! parapliysis, 

X about 7, 7, Female bracts and bracteole, x about 6. 8, Part of cross sec- 
tion of stem, X about 265. 9, Tip of plant with female inflorescence, dorsal 
view, X about 6. 10, Male inflorescence, dorsal view, x about 6. 11, Part of 
sterile stem, ventral view, with numerous short rhizoids shown at one region 
only, X about 7. 12, Antheridial paraphysis, x about 7. 13, Cells of the leaf 
middle, x about 106. 14, Cells of the leaf apex, x about 106. (All after 
Evans.) 

one or both margins; the tivo lateral margins about the same in length ; 
lobes 4, or rarely 3 or 5, lying almost parallel to the stem, the two mar- 
ginal ones slightly smaller, ovate-triangular to ovate-oval, obtuse or more 
rarely acute; sinuses descending the leaf length, obtuse to rounded. 
Cells of the leaf middle 23-25 ft, of the apices slightly smaller, of the base 
slightly larger, rounded-polygonal ; walls thin ; trigones small but distinct ; 
cuticle somewhat granulate. Gemmae rare, in clusters at the apices of the 
lobes of the leaves, oblong to 3-6-angled, 1-2-celled, reddish yellow. 
Underleaves usually wanting, or present only near tips of stems, small, 
subulate to lanceolate, simple or 2-lobed, entire to ciliate at margins. 
Plants unisexual; both inflorescences terminal. Male plants sometimes in 
separate mats ; male bracts closely imbricate, ventricose ; the dorsal mar- 
gin with 1-2 teeth, bent forward and thus better covering the antheridia ; 
antheridia 2-5, large, oval, among paraphyses. Female bracts resembling 
the leaves and about same in size, more deeply lobed, the lobes longer 
and. more or less spinose-dentate, the sinus often gibbose; bracteole large, 
ovate, ,2-lQbed and again'’ variously laciniate,' Perianth %-%-emergent, 
oblong, .deeply '6~8“plicate in the upper third; mouth constricted, c.renulate 
or dentate with. projecting cells. 'Seta 2 cm long. Sporangium, ovoid, ■■.wall 
of 4^ layers ,of, cells'; epidermis of cells twice ,as large as those of the. other 
layers, w-ith 'nodiilar thickenings; ■ inner and intermediate layers v/ith in-, 
complete semiannular thickenings. Elaters 8 /x thick, spirals 2, reddish 
brown. Spores IS /x, verrucose, yellowish brown. Name 'from L. harha. 
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beard, because the tips of the lobes of the leaves end in a hair— On moist 
walls and banks, not at high elevations. 

Illustrations: Evans, PI. World 1: pL 4, 1898; Pearson (433) 2: pL 148; 
K. Mueller (409) 1: fig. 307; Macvicar (374) 202, figs. 1-4; Warnstorf (523) 209, 
3; Meylan (386) fig. 102; Gil (76) figs. 227-228; Underwood (506) pi 25, 
Jtmgermannia 2. 

Examinations : B. C, Pass Creek Falls near Sproat (Macoiin 278) 1890. — 
Mont. Glacier National Park (Rakestraw) 1937.— N. F. Little Moose Lake in Her- 
kimer County (Haynes 631) 1904.— Ouf. Lake Nipissing (Macoim 67) 1884; Nipi- 
gon (Jennings) 1912; Ottawa (Macoun 174) 1884; Sudbury Junction (Macoiui 67) 
1884.— Cape Aigle (Macoun 3153) 1905; Gaspe (Macoim 43) 1882; Ironsides 
(Macoun 174) 1884. — Wash. Spokane (Bonser) 1907. 

Type locality : European. 

Range: Greenland (248), Melville Peiiin. (485.6), Labrador (510), Miquelon 
Isl. (431), N. S. (53.2), N. B. (369), Me. (369.1), N. H. (359), Vt (140), Mass. 
(235), Conn. (140), N. J. (212), N. Y. (258), Que. (178), Ont (373), Much. (419), 
Wis. (79.3), Minn. (94.1), Colo. (175), Mont. (81), Alta, (373), Yukon (298), 
Alaska (190), B. C. (373), Ida. (508), Wash. (81), N. Mex. (496) ; Asia (248.1) ; 
Eur. (394.1) ; Iceland' (248.1). 

It is rarely found reproducing, either sexually or by gemmae. 

Just what Hooker (285) illustrated in his pi. 70 as Jungermannia harhata is 
not clear. Nees (410) 2:185 refers it to Jungermamtia lycopodioides, Underwood 
(504) to Jungermannia attenuata. For J. lycopodioides Hooker’s figures show the 
leaves too much in 3’s, the cilia of the leaf margin represented by only one tooth, 
the underleaves not sufficiently ciliate. For /. harhata his figures show the leaves too 
apiculate and too many leaves 3-toothed, the marginal leaf tooth too 'well developed. 
For /. attenuata the leaves are too sharply pointed, the ventral marginal tooth too 
well developed, and the underleaves quite the wrong form. Since Ekart (124) took 
most of his drawings from Hooker (285), his plate 12, fig. 102 is also in question. 

2. Barbiiophozia lycopodioides^^ (Wallr.) Loeske, Verb. Bot. VYr. Branden- 
burg 49 :37, 1907. 

Jungermannia lycopodioides Wallr. FI. Crypt. Germ.. 1 :76, 1831. 

Jungermannia harhata v 2 Lr. lycopodioides Nees Natiirg. Eur. Leberm. 2:185, 
1836. 

Lophosia lycopodioides Cogn., Bull. Soc. Bot. Belgique 10:278, 1872. 

Lophozia (Barbilophozia) lycopodioides K. Muell, Rabenh. Krypt.-FI. 
6(1) :627, 1910. 

Plants in loosely compressed mats or among mosses, green to usually 
straw-colored yellow ; leafy branches 4-5 mm wide. Stems up to 8 cm 
long, prostrate, simple or. often furcate. Rhizoids numerous, colorless. 
Leaves: succubous, dorsally ■ decurrent, imbricate, widely , and somewhat 
horizontally , spreading, simply 3-5-lobed, , reniform, unsymmetric, nor- 
.mally .about 1.5 mm long and 2.5 mm wide, about half -embracing the 
stem; ventral margin longer ' than the dorsal, with long , branched or 
unbranched cilia composed of ...cells several times as. .long aS' wide, , entire 
: e.xcept for , the lobes ■' .and ■ cilia ■; , ■ .apex rounded , in :ge.neral ' . form ; lobes 
usually 4, ...occasionally 3 or. 5, not. quite alike in width, '.broadly. triangular, 
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obtuse to apiciilate, the apiculus one cell thick and one or 2 cells long; 
sinuses descending the leaf length, acute to rounded, about equal in 
depth on the same leaf. Cells of the leaf middle about 20-28 p., those of 
tips averaging slightly smaller and of the base slightly larger, rounded- 
polygonal ; walls thin ; trigones small but distinct ; cuticle nearly smooth. 
Gemmae rare, in clusters on the lobes of the leaves at the tips of the 
stems, irregularly and obtusely three- to many-aiigled, about 20 p, 
1-2-celled, reddish brown. Underleaves common, large, deeply 2-lobed or 




Barhilophozia lycopodioides. 1, Cilium from base of leaf, x 151. 2, Un- 
derleaf, x 29. 3, Tip of plant, dorsal view, x 8.5. 4, Leaf, x 8.5. 5, Leaf and 
imderleaf (w), x4.2. 6, Cells of the leaf middle, x ISO. (5, after K. Mueller; 
others original, by Elizabeth Curtis.) 

rarely lanceolate, the whole margin with long cilia; lobes about 6 cells 
wide at base, ending in a long cilium ; the sinus acute. Plants unisexual. 
Male inflorescence along the branches ; male bracts closely imbricate, with 
the two dorsal lobes smaller and curved toward the stem, thus making the 
bracts saccate, ventral margin ciliate; antheridia several, large, globose, 
among numerous lanceolate paraphyses. Female bracts similar to the 
leaves, more plicate, usually more deeply lobed, the sinus descending 
the bract length, the lobes often ending in a long cilium, the dorsal 
margin of the bracts also ciliate; bracteole large, unequally about 4-lobed 
with the lobes mostly ending in cilia, margin somewhat ciliate. Perianth 
about %-emergent, oblong, 5-6 mm long, slightly compressed, several cells 
thick at base, plicate in the upper ; mouth contracted, shortly in- 

cised, ciliate, the cilia 1-3 cells long. Seta about 15 mm long; in cross sec- 
tion the cells all similar and irregularly arranged. .Sporangium' ovoid, 
:b!ackish 'brown, the wall of '3 'layers- of, 'cells; epidermal - layer : ofGarge 
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cells, with nodular thickenings ; inner layer of small cells, with semiannu- 
lar thickenings. Elaters 10 p. thick ; spirals 2, tightly wound, dark brown. 
Spores 12-14 p, muriciilate, brown. The name apparently from the creep- 
ing Lycopodium-like habit. — On earth, rocks and grassy slopes ; on high 
mountains or in the far north. 

Illustrations: Pearson (433) 2: pL 149; K, Mueller (409) 1: figs. 37, 299; 
Macvicar (374) 195, figs. 1-4; Meylan (386) fig. 97; Gil (76) figs. 233-234. 

Examinations: Alta. Lake Louise (Macoun 3040) 1904. — B. C. Kicking 
Horse Lake (Macoun 163) 1885.— -Co/o. La Plata Mts. (Eastwood) IS&l.— Labra- 
dor. Stiiparts Bay (R. Bell 1035) 1885. — Manitoba. Lake Winnipegosis (M^acoun 
41) l88l.-—Mont. Piegan Pass in Glacier National Park (Frye) 1928.— iV. B. Camp- 
beliton (Macoun 1036) 1882.— N. 5. Pirates Cove (Macoun 1031) 1883.— Ont. 
Ottawa (Macoun 129) 1889.— Que. Cape Wales (about Lat. 61° 30' N., Long. 71° 30' 
W.) (R. Bel!) 1884; Fort Chirmo (A. P. Low 1026) 1896; Seal Lake (A. P. Low 
56) 1896. — Utah. Bald Mt. in Summit County (Flowers 2136) 1927. — IVyo. Cow 
Creek Reservoir in Carbon County (Porter 1737) 1934. 

Type locality : European. 

Range: Greenland (322), Baffin Isl. (491), Stuparfs Bay on Hudson Strait 
(431), Labrador (510), Newfoundland (213), N. S. (53.2), N. B. (431), Me. (333), 
N. H. (355), Que. (178), Ont, Mich. (213), Manitoba (431), Alta. (46.2), Yukon 
(298), Alaska (298), B. C. (373), Wash. (454), N. Mex. (272), Utah (214.1), 
Colo. (175), Wyo. (446), Mont (81); Asia (308.1); Eur. (103.3) ; Spitzbergen 
(524.3). 


3. Barbilophozia hatcheti®<^ (Evans) Loeske, Verb. Bot. Ver. Brandenburg 
49:37, 1907. 

Jungermannia harhata var. pusilla Schift'n. & Schmidt, Lotos 34 :25, 1886. 

Jungermannia collaris MassaL, Atti Soc. Veneto-Trent., So. Nat. Ser. 2, 2:29, 
1895. Not of Nees in Preface to Mart. Fi. Crypt. Erlangensis, page xv, 
1817. 

Jungermannia hatcheri Evans, Bull. Torr. Bot. Club 25 :417, 1898. 

Jungermannia floerkei var. haueriana Schiffn., Oesterr. Bot. Zeitsch. 50(8) :6 
of reprint, 1900. 

Lophozia hatcheri Steph., Bull. Herb. Boissier, Ser. 2, 2:167, 1902; also Sp. 
Hep. 2:159, 1902. 

Jungermannia floerkei var. aculeata Loeske Moosfi. Harzes 86, 1903. 

Lophozia bauerinana Schiffn., Lotos 51(7) :9 of reprint, 1903. 

Jungermannia haueriana Am., Bot. Not. 145, 1906. 

B. haueriana Loeske, Hedwigia 49 :13, 1909. 

Lophozia (Barbilophozia) hatscheri K. MuelL, Rabenh. Krypt.-FL 6(1) :631, 

, 1910. ■ 

.Plants in loose patches, dark green to reddish brown or almost black- 
ish; leafy shoots 1.5-2 mm wide. Stems 2-5 cm long, ascending to erect, 
green, ;to ; brown, flexiious; branches-- few. Rhizoids' numerous, -.colorless, 
mostly short. Leaves succubous, - slightly decurrent on , the dorsal margin, 
approximate; to imbricate, horizontal and flat to erect-spreading and con- 
cave,^- with 3 or more (commonly 4). lobes. at tip, rhombic' to,„remform in 
general outline, as wide or wider than long,, the dorsal '.niargin as' long or 
usually longer than the ventral; margin at ventral base with 1-3 long cilia 

^ liatsliLSr L K. Mueller (409) l:6Sl spells it hatscheri using the natural German combina- 
tion of letters for the sound, but in (409) 2:763, he corrected Mraselt 
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composed of cells several times as long as wide ; lobes ovate^ acute or 
obtuse, usually cuspidate or apiculate, usually one or more ending in a 
cilium several cells long, rarely all the lobes obtuse; sinuses descending 



Barhilophozia hatckeri. 1, Tip of plant with female inflorescences, 

X 6.3. 2, Underleaf, x 51. 3, Two spores, x about 160. 4, Leaf, x 12.6. 

5, Sterile shoot, x 6.3. 6, Leaf, x 12.6. 7, Elater, x about 160. 8, Tip of plant 
with female inflorescence, x6.3. (All after Harmsen and Seidenfaden.) 

the leaf length, acute to obtuse, more or less gibbose. Cells of the 
leaf middle 20-25 /x, of the margin about lS-'20 /x, rounded-polygonal; 
walls thin ; trigones small ; cuticle smooth. Gemmae common, on the tips 
of the lobes of the upper leaves, with 3 to many irregular obtuse angles, 
or occasionally some of them ovoid to oblong-ovoid, 1-2-celled, 20-25 /x. 
Underleaves common, rather large, 2-Iobed for %--% their length; mar- 
gins longly ciiiate; lobes narrowly triangular, ending in a long cilium. 
Plants unisexual. Male inflorescence terminal or farther down; male 
bracts . 10-14, imbricate, concave, saccate at base, unsymmetrical, the ven- 
tral lobe the largest ; antheridia 2-6, broadly ovoid, with short stalk. 
Female bract 4-5-lobed, the lobes ending in long cilia ; bracteole rectangu- 
lar, unlobed or 2-lobed, the margin with long cilia. Perianth longly ovoid, 
plicate from about the middle, contracted to the mouth ; mouth lobed and 
shortly toothed. Sporophyte unknown. Named in honor of Dr. John B. 
Hatcher, who gathered it in the antarctic regions. — On rocks, soil or 
logs; subalpine. 

Illustrations: K, Mueller (409) 1 : fig. 301; Meylan (386) fig. 98 A; Mac- 
vicar (374) 196, figs. 1-6; Harmsen and Seidenfaden, Medd. om Greenland 
82(2) :17, fig. 1, 1932. . ■ ■ . . 

Examinations Banfl National Park (Rakestraw) 1937.— B, C. Koo- 

tenay National ‘Park (Rakestraw) 1937. — Colo. Pikes Peak (Porter 2995) 1935. — 
Ore. Oregon Caves (Frye) 1931 ; Wallowa Lake (Rakestraw) 1935.— Wyo. Brook- 
dale in Fremont County (Porter) 1934; Buffalo Ten Sleep Road in Johnson County 
(Porter) 1934 ; Hidden Falls in Teton County ( Porter) 1932. 

Type locality: Lapotaia,®^ “Patagonia” (Hatcher). 

We are tingle to locate it on any of our maps. 
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Range; Greenland (248,1), Ellesmere IsL (248.1), Bafiin Isl (485.6), District 
of Keewatin (485.6), Labrador (248.1), N. S. (53.2), Me. (155), N. H. (176), Que. 
(168), Mich, (485.1), Colo. (175), Wyo. (81), Mont. (81), Alta. (46.2), B. C. (95), 
Wash. (216), Ore. (82), Cal. (168); S. Amer. (299); S. Georgia Isl. (491); Ant- 
arctica (299) ; Novaya Zemlya (299) ; Eur. (422.2) ; Jan Mayen Isl. (248.1). 

PLAGIOCHILOIDEAES2 5 ^ 


Branches often arising from a prostrate rliizomatoiis and almost leaf- 
less stem, but when from leafy stems they arise in the ventral half of the 
leaf axil. Rhizoids common on prostrate shoots, scarce on ascending ones. 
Leaves usually alternate but in some species opposite, nearly transversely 
inserted to usually strongly succubous ; apex rounded to 2-lobed ; margin 
entire to usually dentate or spinose-dentate. Gemmae rare; new plants 
commonly arising from the surfaces of caducous leaves. Underleaves rarely 
large enough to be leaf-like, usually wanting, often with ciliary segments. 
Plants unisexual (ours) or bisexual; both inflorescences on normal leafy 
shoots, Male inflorescence terminal or below the tip. Female inflorescence 
terminal; female bracts much like the leaves in size, commonly more 
dentate, free; bracteole wanting. Perianth laterally compressed near its 
mouth, the 2 keels sometimes winged; mouth very wide, often 2-Iipped, 
strongly and sharply dentate. Seta in cross section of many similar cells. 
Sporangial wall 3-8 cells thick. Elaters 2-spiral There is only the follow- 
ing genus. 

Relationship of the Plagiochiloideae 

The remarks under the letters below are pertinent at the correspond- 
ing letters on the diagram below. 

(A) Rhizoids tufted ; underleaves present throughout, free or connate 
with 1 or 2 leaves ; bracteole usually quite large ; perianth sometimes show- 
ing its origin from 3 leaves. 

(B) Rhizoids not tufted, often few; underleaves rarely common, usu- 
ally wanting, free ; bracteole wanting ; perianth sometimes showing , its 
origin from 2 leaves. 


Plagiochila 

- 4 -- 

B 

I 

Lophocolea 



Branches arising in ventral half of leaf axil or sometimes venlraly 
Dorsal antheridial lobule wanting 

Branches arising between leaf and underleaf 
Dorsal antheridial lobule present 

Seta of numerous similar cells 


. — Leaves opposite in some species 

Both inflorescences on ordinary leafy shoots 
Phylogenetic diagram of relationship of Plagiochiloicleae. 


11 di' de e. 
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PLAGIOCHILA®® Dum. Rec. d’Obs. 14, 1835. 

Candoilea Rdiddi, Mem. Soc. Ital. Sci. Modena 18:11, 1818, in part. 

MarHnelUa section ^ Gray Nat Arr. Brit. Pis. 1 :692, 1821. 

Radida section Plagiochila Dum. Syll. Jung. Eur. 42, 1831. 

Plants in patches or mats, rarely single among other bryophytes, 
yellowish green to dark green or somewhat brownish or reddish; leafy 
shoots 1.5-8 mm wide. Stems 0.5-20 cm long, prostrate to erect, commonly 
with branches ascending from a prostrate rhizomatous and almost leafless 
stem, rarely pale, usually brownish to reddish or blackish, simple to vari- 
ously branched; rejuvenations commonly occurring beneath the perianth; 
branches arising in the ventral half of the leaf axil. Rhizoids common to 
abundant on the prostrate portion, scarce on the ascending branches, 
colorless. Leaves alternate (in ours), or opposite, usually strongly suc- 
cubous but in some nearly transversely inserted, from not decurrent to 
strongly so both dorsally and ventrally; apex rounded or truncate to dis- 
tinctly 2-Iobed; margin rarely entire to usually strongly dentate or spi- 
nose-dentate, dorsal margin commonly nearly straight, the ventral one 
commonly strongly arched. Ceils of the leaves various, so also are the 
walls and trigones. Gemmae rare ; more commonly new shoots are formed 
on the surfaces of caducous leaves or parts of leaves. Underleaves usually 
wanting, sometimes minute, in rarer cases large enough to be leaf-like, 
often with ciliary segments. Plants unisexual (ours), or very rarely 
bisexual. Male inflorescence terminal, or farther down through continued 
growth of the normally leafy male shoots; antheridia 1-10 per bract but 
usually 2. Female inflorescence terminal on a normally leafy shoot ; female 
bracts not greatly differing from the leaves in size, commonly more 
dentate, free from each other; bracteole wanting. Perianth cylindric to 
obovoid or campaniilate, laterally compressed in the upper part, the two 
keels sometimes winged; mouth wide, commonly the widest part of the 
perianth, often somewhat 2-lipped, strongly and sharply dentate. Seta 
2-5 cm long, in cross section of many similar cells. Sporangium ovoid or 
rarely oblong-ovoid, its walls 3-8 cells thick. Elaters with 2 spirals. Spores 
smooth. The name from Gk. plagios, sloping, and cheilos, lip; in refer- 
ence to the sloping mouth of the perianth. 

According to Carl (Ann. BryoL, Suppl. 2:1, 1931) there are more 
than 1300 species of which only a small per cent occur outside the tropics; 
yet two of ours occur in Greenland and two others in Alaska. To appre- 
ciate the chaotic condition of the knowledge of the 15 North American 
species, observe: (a) In only one species have both male and female 
inflorescences and also the sporophyte been seen. (&) In only six species 
has the female inflorescence been observed, (c) In only two is the male 
inflorescence known. (i)Tn. only. one has the' sporophyte been seen. 


jl 6k^ i. la. 
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A. Most of tlie leaves entire or nearly so, circular to wider 

than long • ; 

AA; Most of the leaves distinctly toothed or lobed, and in most 
species distinctly longer than wide. 

B. Leaves distinctly 2-lobed for their length, occasion- 
ally with an additional ventral lobe or tooth 

BB. Most of the leaves not 2-iobed or if so the lobes again 
irregular^ lobed. 

C Young leaves more or less distinctly 2-lobed with the 
lobes again irregularly lobed; older leaves various 
through the falling off of their secondary lobes; 
trigones of the leaf middle large to slightly bulging. 
CC. Most of the leaves not 2-lobed, the older leaves not 
losing their projections through falling off of teeth 
or secondary lobes ; trigones various. 

D. Leaves not or hardly undulate. 

E. Leaves not long decurrent ventrally, or when so the 
decurrent part not toothed. 

F. Leafy shoots L5-3 mm wide or narrower in their 
widest part. 

G. Trigones near leaf middle wanting to minute. 

H. Stems 0.5- 1 cm long; underleaves minute.. . 
HH. Stems 1-3 cm long; underleaves wanting.. 

GG. Trigones near leaf middle moderately large 
to bulging, 

I. Leaves not decurrent ventrally. 

J. Stems 1.5-3 cm long; leaves averaging 

about 1.6 mm long and LI mm wide, 
their teeth rather low and mostly blunt ; 

underleaves wide and leaf-like 

JJ. Stems 0.8-l.S cm long; leaves averaging 
about 1 mm long and 0.5 mm wide, their 
teeth well developed and mostly sharply 
pointed ; underleaves of ciliary seg- 
ments. 

XL Leaves decurrent ventrally. 

K. Margin of the leaf with 2-7 teeth ; leaf in- 

sertion less than semicircularly curved.. 
KK. Margin of the leaf with 12-30 teeth; leaf 
insertion semicircularly curved. 

L. Leaf width nearly or quite as great as 
length from highest point of insertion 
to tip ; total number of leaf teeth 
12-15; trigones in the leaf middle 
rather large but not bulging into the 

cells 

LI.. Leaf width distinctly less than leaf 
length ; total number of leaf teeth 
15-30; trigones in the leaf middle 
large to bulging. 

M. Leafy shoots about 1,5 mm wdde; 
stems about 150 ^ thick; leaves 
spreading at 45 degrees or less.... 

MM. Leafy shoots ■ about. 2.7 mm .wide; 
stems about 260 m thick; leaves 
spreading at 60-70 degrees ........ . 

;,FF. ■ Leafy shoots 3-5 mm:. wide- or --wider in 'their 
.'■widest part' 

Lea£,''':margin as a whole; with 4-9 teeth; leaves. 
2-3 times as long as wide; perianth cam- 
panulate, about 1,2 mm long and 1 mm 
thick.''' - 


1. P, arctica. 

2. P. tridenticidata. 

3. P. caduciloba, 

4. P. sulHvantiL 

5. P. virginica, 

6. P. columhmia. 

7. P. ausiini 

8. P. floridam, 

9. P. fryei. 


10. P. aiaskana. 

11. , P. sharfii 

12.. P. smallii , . 
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NN. Leaf margin as a whole with 0-35 teeth ; 
leaves mostly less than twice as long as 
wide; perianth oblong to clavate, 4-7 mm 

long, L6-3.7 mm thick 13. P. asplenioides. 

EE. Leaves long decurrent ventrally, the decurreiit 

part wide and toothed 15. .P. ludoviciana. 

I.)D. Leaves distinctly undulate along the dorsal margin ; 

ventral margin strongly and wddely decurreiit. . . . 14. P, tindaia. 


1. Piagiochiia arctka^"^ Bryhn & KaaL, Rept. Second Norwegian Arctic Exped. 
in the “Fram” 1898-1902, 11:41, 1906. Not of KaaL in Bryhn, N 3 rt. Mag. 
Naturvid. 46 :41, 1907, according to Joergensen (325). 

Plants in thin patches or more rarely among other bryophytes, yel- 
lowish green to brownish green or the older parts often brown; leafy 
shoots 1.8-3 mm wide. Stems 1-5 cm long, ascending to erect from a 
creeping rhizome, flexiious, 200-300 thick, yellowish brown, the tip 
often curved toward the ventral, side, sometimes simple but usually 
branched; branches lateral, rather numerous, short, sometimes fasciculate, 
densely leafy except toward base where the leaves are much ^ smaller and 
distant, the short fasciculate branches densely leafy .toward their tips ; the 
rhizomes thick, rigid: cross section of stem oval, dorsiventrally com- 
pressed, about 12 cells thick ; the cortical cells in 1-2 layers, smaller than 
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the interior ones, 15-20 the interior cells irregular in size, 20-50 p., with 
thin walls. RMzoicls numerous especially on the rhizomes and lower ends 
of the branches which arise near the ground, colorless or somewhat yel- 
lowish. Leaves alternate, succubous, dorsally slightly decurrent with the 
line of insertion curved less than a semicircle, on upper part of the stem 
imbricate to densely^ crowded, on lower part more distant, erect to erect- 
spreading, somewhat appressed to slightly complanate, roundish reeiform 
to rarely roundish oval, concave, about the same in length and width, up 
to 1.4 mm long, rounded to truncately retuse at tip ; leaves of the bases of 
branches and of stoloniform branches much smaller and distant ; margins 
of leaves somewhat reflexed, the dorsal one more so than the ventral, both 
the margins entire to sinuate, the smaller leaves entire. Cells of leaf middle 
20-35 ft, of margin 16-28 ft, of base about 24 by 40 ft; walls rather thin; 
trigones wanting or small ; cuticle slightly verruculose. Gemmae unknown. 
Underleaves common, lanceolate- subulate, sometimes 2-!obed, the lobes 
or the whole underleaf commonly mere cilia, erect or appressed, commonly 
100-150 ft long but sometimes reaching 300 ft. Reproductive organs and 
sporophyte unknown. The name evidently from the arctic habitat. — On 
soil or among other bryophytes. 

Illustrations: Arnell, Arkiv f, Bot. 13: pi. 1, figs. 12-21, 1913. 

Examinations : Que, Rimouski (Lepage 1735) 1940. 

Type locality: Havnefjord, where the Fram remained during the winter of 
1899-1900, on the south shore of Ellesmere Island, may be so considered; about 
Lat. 76° 30' N., Long. 87° 47' W. 

Range: Greenland (56.01), Ellesmere Isl. (56.01), North Kent IsL (56.01), 
Que.; Asia? (Arnell, Arkiv f. Bot. 13:19, 1913); Eur.? (325). 

The description of P. arctica is almost entirely original. Bryhn reported (Nyt. 
Mag. Naturvid. 46 :41, 1907) material so named by Kaalaas, probably from the Scan- 
dinavian Peninsula; we do not have the publication. Arnell reports it from the Lena 
Valley in Siberia (Arkiv f. Bot 13:19, pi. 1, figs. 12-21, 1913; his plate was 
drawn by C. Jensen). On the material reported by Bryhn (in Nyt. Mag. above) 
Joergeiisen (Bergens Mus. Skrift. 16:173, 1934) bases a new variety, P. asplenioides 
var. subarctica, and has left us as well as himself (see his page 174) in doubt as to 
whether the American material is distinct or not. Our description and figures are 
of American material, and we found no leaves with marginal teeth. Arnei! says the 
well developed leaves have teeth but he shows no teeth in his figures. Possibly in 
the most favorable habitats the larger leaves form teeth and thus approach more 
nearly the usual Plagiochila. 

2. Plagiochila tridentlculata®® Dum. Rec. d'Obs. 15, 1835. 

P. TayL, 'Trans. Bot. Soc. Edinburgh 1 : 179, 1843. 

; Jungermannia exigua Tayl., Trans, Bot. Soc. Edinburgh ! :179, 1843. 

Plants in patches or mats, olive to pale green but drying nearly black ; 
leafy shoots 0.8-1.5 mm wide. Stems 1-3 cm long, flexuous, filiform but 
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rigid, simple or with few branches, often with innovations below the male 
inflorescence. Rhizoids few but occurring to near stem tip, colorless. 
Leaves alternate, quite succubous but less than semicircularly inserted, 
dorsally not or little decurrent and ventrally not at all so, distant to 
approximate, horizontally erect-spreading to spreading, distinctly 2-lobed, 
narrowly ovate, 500-750 long, about 500 wide, somewhat concave, 
narrow at base, firm, caducous and therefore some of them wanting; 
dorsal margin entire, nearly straight to usually somewhat arched ; ventral 
margin entire or near its middle with 1-2 teeth which when large might be 
considered lobes, slightly to considerably arched; the two chief lobes 
triangular, acute to acuminate, the ventral the larger; the sinus between 
the two largest lobes acute to crescentic, descending the leaf length. 



Plagiochila tridenficulata. 1, Leaf, occasional one, x36. 2, Male bract, 
x20, 3-4, Leaves, attached, x36. 5, Part of plant, dorsal view, with male 
inflorescence (m), x 10.2. 6, Tip of shoot, dorsal view, x 10.2. 7, Shoot, 
dorsal view, x 10.2. 8, Piece of stem with underleaf, x36. 9, Leaf, x36. 
(All after Pearson.) 


Cells of the leaf middle 20 - 30 , of the upper regions of the lobes about 
25 /a; walls thick; trigones from small in shaded plants to large in most 
plants ; cuticle smooth. Gemmae unknown. Underleaves wanting or rather 
scarce, small, subulate to filiform. Plants unisexual. Male inflorescence on 
a normal leafy shoot, terminal or farther down, oblong-ovate ; male bracts. 
8-10, about the same size as the leaves, loosely to closely imbricate, sharpty:- 
2-4-tOQthed at tip, the teeth lanceolate-subulate; dorsal margin of male 
bract with an additional tooth ; antheridium usually only 1. Female inflor- 
escence, and sporophyte unknown. The name the L. tndenticuldtus:,^h^v- 
ing 3 small teeth; the occurrence of three projections on the leaf margin. 
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is not common, but they are distinct when present.' — In shady ravines ; on 
rocks and trunks of trees, or among other bryophytes. 

Illustrations: Pearson (433) 2: pis. 118-119; Carrington, Brit Hep. pL 3, 
fig. 10, and pi, 4, fig. 13, 1874-1876; Macvicar (374) 231, figs., 1-3; Sharp, Jour. S. 
Appalachian Bot. Club 1 : pi. near page 49, fig. 4, 1936. 

Examinations: Tenn, Mt. Le Conte in Sevier County (Sharp) 1935. 

Type locality : British Isles. 

Range; Tenn. (465.1), N. C. (43); Asia (19.02); Europe (325); Azores 
(2.075) ; Canary Isis. (409). 

Carrington states that Hooker considered P, tridenticulaia the male plant of 
P. spinulosa until Taylor found the male shoots of P. spinulosa and pointed out 
how they differed from P. tridenticulata. It is therefore uncertain what plant was 
referred to by those who reported P. tridenticulaia before Taylor. 

3. Plagiochiia caduciioba®^^ Blom., Bryologist 42:114, 1939. 

Plants in depressed mats, light green to reddish brown or rarely dark 
green; leafy shoots 1.5-2 mm wide. Stems 2 cm or more long, prostrate 
to slightly ascending, 120-180 /a thick, brittle, irregularly or siibdicho- 
tomously branched; branches few; cortical cells of the stem in 2 layers, 
oblong, rectangular, rather shorter and narrower than the interior ones, 



Plagiochiia caduciloha. 1-2, Leaves from branches, x 17.8. 3-5, Leaves 
from main shoots, x 17.8. 6-7, Underleaves, x 132. 8, Tip of shoot, ventral 
view, with underleaves {u ) ; most of the lobes lost by the older leaves, 

X 17.8. 9, Part of cross section of stem, x 178. 10, Cells of the leaf middle, 

X 178. 11, Part of longitudinal section of stem, x 178. (All after Blomqiiist.) 

■with thick walls; the interior . cells elongate, with thin walls. Rhizoids 
scarce. Leaves alternate,' quite -succubous, with somewhat semidrcular m- 
sertion, ■decurrent both' dorsally and ventrally, distant .to .■contiguous, erect- 
spreading to. spreading rather horizontally at an angle^ of : 45-75 ■.degrees, 
unlobed or often somewhat 2-lobed, broadly cuneate, averaging about 
1 mm long and 500 /x wide, slightly adaxially convex; apex somewhat 
rounded to truncate as a whole ; margins nearly always entire in lower 
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Vz-~V 2 I dorsal margin moderately long dectirrent^, often with a 

single narrow lobe or rarely several lobes, straight to slightly sinuate ; 
ventral margin shortly decurrent, mostly 1-3-lobed, sometimes broadly 
revolute; margin as a whole from rarely sinuate or creiiate to i-9-lobed; 
lobes very irregular, sometimes again lobed, the divisions tending to be 
ciliary, often the primary lobes making the leaf more or less bifid or trifid ; 
secondaiy lobes early caducous ; branch leaves similar to the stem leaves but 
usually smaller, their 2 or 3 primary lobes not or but little divided. Cells of 
the leaf middle averaging 24 /a, of the tip averaging 21-25 /x, of the margin 
somewhat smaller, of the base 25-28 /x; walls thick, trigones in the leaf 
middle large to slightly bulging, not rarely confluent. Gemmae unknown, 
the caducous leaf lobes probably regenerating. Underleaves rudimentary, 
a single row of cells or partly a double one. Inflorescence and sporophyte 
unknown. The name from the caducous secondary lobes of the leaves.— 
On moist rocks or moist soil of blufif. 

Illustrations: Biomquist, Bryologist 42:115, figs. 1-19, 1939. 

Examinations: Tenn. Bullhead on Mt. Le Conte (Sharp 341028) 1934; Chim- 
ney’s Parking Lot in Sevier County (Sharp 4125) 1941; Tremont in Blount County 
(Sharp 34603) 1934. 

Type locality: Greenbrier, Sevier County, Tennessee (Sharp 3871). 

Range: N. C. (43.2), Tenn. (43.2). 

4. Plagiochiia suiiivantii®^ Gottsche in Evans, Bot. Gaz. 21 :191, 1896. 

P. spinulosa of Sull. Musci Alleghaniensis Exsic. No. 219. Not of Dum. Rec. 
d’Obs, 15, 1835 ( Jungermannia spinulosa Dicks. Ease. Crypt. 2:14, 
imi), 

P. ailegheniensis Evans in Steph., Bull. Herb. Boissier, Ser. 2, 3:334, 1903; also 
Sp. Hep. 2:318, 1903. 

Plants in patches, bright green to yellowish green or brownish when 
old, glossy; leafy shoots 1-2 mm wide. Stems S-10 mm long, simple or 
with few branches; branches from ventral half of axil of lateral leaf. 
Rhizoids few, near base of plant. Leaves alternate, quite succubous,. 
slightly decurrent dorsally, distant to somewhat imbricate, widely and 
rather horizontally spreading, in some 2 lobes or 2 larger teeth distin- 
guishable at tip; margins entire at base; dorsal one arching or nearly 
straight, entire to tip, slightly reflexed at base ; ventral one much more 
arching, entire or coarsely toothed from tip more or less toward base and 
in some leaves as much as % the distance toward base ; apex distinctly 
several-toothed; teeth 2-9 in number, coarse, wide, sharply pointed. 'Cells, 
of the leaves' 19-29 /x; .walls thin ; trigones minute, or 'small.; Gemmae: 
..unknown.' Underleaves minute, divided to base into . several capillary lobes. 
Plants unisexual. Male plants unknown. Female bracts appressed to the 
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Plagiochila sullivantii, 1, Part of plant with branch and imderleaves 
(#), X 12. 2, Tip of shoot, ventral view, x8.5. 3, Part of plant, ventral view, 
x50. (1-2, after Evans; 3, after Kurz & Little.) 

perianth. Perianth ovoid-cylindric, about ^-emergent; month dentate. 
Sporophyte unknown. Named in honor of W. S. Sullivant, who first dis- 
tributed the species. — On banks of streams. 

Illustrations: Ammons (3.1) 144, fig. C; Evans, Bot. Gaz. 21: pi 15, fig. 19, 
1896; Kurz & Little, Bull. Florida State College for Women 26(3) :34, fig, 50, 1933; 
Evans, Ann. Bot. 26 :28, fig. 35, 1912. 

Examinations: Fla. Key Largo (McFarlin) 1934; Pensacola (Frye) 1935; 
Timmes Hammock near Homestead (McFarlin & Grout 1967). — N. C, Andrews Bald 
in Great Smoky Mts. (Ta 3 dor 2039) 1929; Winston-Salem (Schallert) 1923. — Tenn. 
Sevier County (Sharp 38103) 1938. 

Type locality: In forests in Virginia (or West Virginia) (Sullivaiit Musci 
Alleghaniensis Exsic. No. 219) 1843. 

Range N. H. (140), Vt. (193), Conn. (140), Ohio (94.3), W. Va. (3.1), 
Va. (3,1), Tenn., N. C. (43), Ga. (3.1), Fla. (337). 

We are uncertain from the meager descriptions of this species and P, virginica 
whether the two are distinct, and we have no material of P. virginica to examine. 
The presence or absence of underleaves is the only described difference to which 
one could attach much significance. 

S, Plagiochila virginica^*^ Evans in Millspaugh FI. West Virginia 497, 1892. 

Plants in depressed patches ; leafy shoots 1-2 mm wide. Stems 1~3 cm 
long, ascending from a prostrate rhizomatous base, simple or branched ; 
branches few, sometimes geniculate with the angles on the substratum. 
Rhizoids only, where stems are in contact with the substratum. Leaves 
alternate, quite succubous but the line of insertion much less than semi- 
circulariy^ upcurved, dorsally decurrent, contiguous to somewhat imbri- 
cate, widely 'horizontally spreading, some of them somewhat 2-lobed, 
rounded to truncate at tip,, ovate to rhombic-ovate, about 1.2 mm long and 
700' wide,; dorsal margin entire, , straight or nearly, so, .slightly reflexed 


^ Since. F. ausHni w&s not recognized ■ until the appearance o£ Evans*. (171), work, in. 1914, 
reports '.of the, occurrence ;o£' the' species ^before that year, 'le'ave, it uncertain .whether the, material 
examined was 'P. sullivantii or P. ausHni . .. 
ver' jiiV i ka. 
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Plagiockila virginica. 1, Shoot, ventral view, x7.7. 2, Apical teeth o£ 
leaf, x87. 3, Shoot, dorsal view, x7.7. 4, Cells of the leaf middle, x 159. 
(All after Evans.) 


ventral margin mostly entire, somewhat to rather widely arched, plane or 
reflexed at base; margin at apex sharply and irregularly spinulose; the 
spines 2-8 per leaf but usually 4-5, short, acute, the sinuses between the 
spines rounded. Cells of the leaf middle averaging 23 /i; walls thin; tri- 
gones scarcely present. Gemmae unknown. Underleaves wanting. Repro- 
ductive organs and sporophyte unknown. The name evidently from West 
Virginia, the state in which the original collection was made.— On dry 
limestone walls of cave. 

Illustrations: Evans in Millspaugh's FI. West Virginia, pi. ?, 1892.®^ 

Examinations: None. 

Type locality: Beaver Springs near Mercer, West Virginia (Collector? 1550). 

Range: D. C. (127.1), W. Va. (127.1). 

We do not have access to Millspaugh's Flora of West Virginia of the year 
1892. In Millspaugh & Little’s FL of West Virginia, Field Columbian Mus., Bot. 
Ser., 1(2) :71, 1896^, they state they began publishing their work in 1892, but fail to 
state where. In the 1896 work above (p. 184) this species is described but the figures 
mentioned as going with the description are not present in the publication of this 
date. The drawings are reproductions from a photograph of the original plate 
through the courtesy of the Chicago Museum of Natural History. 

6. Plagiochila columbiana®^ Evans, Bot. Gaz. 21 :189, 1896, 

Plants in loose patches,' yellowish green to brownish ; normal leafy 
shoots 1. 5-2.5 mm wide. Stem 1.5-3 cm long, ascending, about 400 in 
diameter, simple' or branched; branches rarely dichotomous, usually 'pin- 
nate ill arrangement. Rhizoids often few. Leaves alternate, quite 'succub- 
oiis, shortly decurrent dorsally, contiguous ■ to imbricate, widely horizon- 
tally spreading at an angle of about 70 degrees, mostly unlobed but some- 
times rather accidentally somewhat 2-lobed, broadly roundish-ovate, 

90 Wg have not seen this. If the plate has a number it does not show on the photograph we 
received.. , ■ ^ ■ 

, a' na. ' . V 
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averaging about L6 mm long and 1.1 mm wide; apex trimcate, usually 
with a few scattered teeth ; dorsal margin revolute, not or little arched, 
entire or occasionally with one lobe-Iike acute tooth ; ventral margin not 
at all decurrent; plane or rarely reflexed, distinctly arched, entire to irregu- 
larly 1-3-toothed; margin as a whole with 0-4 teeth. Cells of the leaf 



Plagiochila columhiana, 1, Underleaf, small, normal, x4S. 2-6, Under- 
leaves, larger form, x8.5. 7, Tip of shoot, dorsal view, x4.2. 8, Tip of 
shoot, ventral view, x4.2. 9, Cells of the leaf middle, x 141. (Al! after 
Evans.) 

middle averaging about 41 ft, polygonal; walls rather thick; trigones 
moderately large. Gemmae unknown. Underleaves scarce, only a few on a 
stem and present on about one stem out of five, from minute and subulate 
to larger and lanceolate or ovate, acute, entire to irregularly toothed or 
lobed. Reproductive organs and sporophyte unknown. The name from 
Columbia, sometimes used as a synonym for the United States near whose 
capital city the species was found. — On boulders subject to inundation. 

Illustrations : Evans, Bot. Gaz. 21 : pi. 15, figs. 1-10, 1896. 

Examinations: D. C, Rock Creek in Washington (Holzinger) 1892. — iV. C, 
Upper Hope Creek in Orange County (Blomquist) 1932. — Pa. Naaman Falls in 
Delaware County (D. Robert) 1904. 

Type locality : Rock Creek, near Washington, District of Columbia ( J. M. 
Holzinger). 

Range: Pa., D. C (127.1), Va.? (3.1), N. C. (43). 

7. Piagiochiia austmi®2 Evans, Rhodora 16 :68, 1914. 

' ■ , , :P. ' spinulosa-. oi Anst Hep. Bor.-Amer. Exsic. No. 9, 1873. Not of Dum. Rec. 
d’Obs. 15, 1835 { = Jungermannia spintdosa Dicks. Fasc. Crypt. 2:14, 
1801). 

P. suUivantii Evans, Bot. Gaz. 21 :191, 1896, in part. 

■■ ' , P. sullivantU ^ Steph,, Bull. Herb- ■ Boissier, Ser. 2, 3 :33S, 1903 ; also. , So. Hep. 
2:319, 1903. ; , 

Plants in dense patches, green to brownish green ; leafy shoots com- 
monly 2-2.5 mm wide, often attenuate toward tip and narrower also 
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tomrard base, many with poorly developed leaves. Stems 8- IS mm long; 
gieen^ vei’y fragile, branches wanting or few. Rhizoids near base only, 
not abimdant. Leaves alternate, quite succtibous, the line of insertion 
less than semicircularly curved, shortly dorsally decurrent, imbricate, 
spreading at an angle of about 67 degrees, somewhat horizontal, mostly 
somewhat 2-lobed or 2-toothed, ovate, mostly averaging 1-1. 1 mm long 
and 330-830 p. wide, nearly symmetric, rounded at tip, but ending 
usually in 2 more or less distinct lobes or large teeth ; dorsal mar- 



Plagiochila austini 1, Part of shoot, dorsal view, xll. 2, Cells of the 
leaf middle, x 193. 3-4, Leaves, x26. 5-8, Underleaves, x 114. 9, Part o£ 
shoot, ventral view, xll. (All original, by Elizabeth Curtis.) 


gins almost straight to slightly arching, entire to near tip but occasionally 
with an additional tooth near tip ; ventral margin not decurrent, slightly 
more arching than the dorsal one, mostly with 1-4 teeth below the tip; 
margin as a whole with 0-7 but mostly 3-4 teeth ; marginal teeth coarse, 
wide, irregular, usually ending in rather a long acumen ; the halves of the 
leaf when recognizable often unequal, with the ventral more often the 
larger; reproduction by rejuvenations from caducous leaves. Cells of the 
leaf middle 27-30 ft, of the apex 17-27 ft, of the base about 27 by 39 ft ; 
walls somewhat thickened; trigones moderately large. Gemmae unknown. ; 
Underleaves present only near tip of stem, small, ■ bifid. Reproduction and. 
sporophyte pro.bably unknown.®® Named in honor of C. F, Austin, who first 
distributed it— On shaded.rocks. 

Illustratioks: Evans, Bot. Gaz. 21: pi. 15, figs. 18, 20-21 only, and pi. 16, figs. 
!~3,oiily, 1896;, Ammons (3.1). 144, fig. B. 

' Examinations : Tmi. Mt. Le Conte in Sevier County (Sharp 34995) 1934. 

' Stephani ( 491 ) describes the ..perianth and' bracts briefly under, the .name '.P. suUivantn/hnt 
it is doubtful whether the material was this species. 
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Type locality : Austin, Hep. Bor.-Amer. Exsic. No. 9, 1873, on shaded steep 
rocks in mountainous regions, probably New York or New Hampshire. 

Range:«<‘ N. H. (171), Conn. (171), N. Y. (171), Pa. (3.1), W. Va. (3.1), 
Tenn. (464), N. C. (43). 

8. Plagiochila floridana’’® Evans, Bot. Gaz. 21 :190, 1896. 

Plants in loose patches, yellowish green or brownish green; leafy 
shoots 1.3-2 mm wide. Stems 5-15 mm long, 120-250 /i. thick, simple or 
dichotomously branched. Leaves alternate, quite succubous, decurrent 
both dorsally and ventrally, imbricate, horizontally erect-spreading at an 



Plagiochila floridana. 1, Perianth, young, x 8.5. 2, Cells of the leaf 
middle, x 141. 3, Part of shoot, dorsal view, x8.5. 4, Female bract, x8.5. 

5, Part of shoot, ventral view, x 14.1. 6, Female bract, x8.5. 7, Part of 
shoot, ventral view, x8.5. (1-4, 6-7, after Evans; 5, after Kurz and Little.) 

angle of 40~45 degrees, some of them more or less bilobed, rectangular or 
ovate-rectangular, about 1.1 mm long and 400 jx wide, slightly convex 
adaxially, apex rounded to truncate or 2-lobed, spinose-dentate ; dorsal 
margin decurrent, entire to tip or nearly so, almost straight, plane or 
somewhat reflexed at base; ventral margin rather long decurrent, entire 
or more commonly dentate in the upper half, straight to slightly arched, 
somewhat parallel with the dorsal margin ; margin as a whole with 2-5 
coarse irregularly spaced teeth; lobes when present acute; sinus shallow, 
rounded to crescentic. Cells of the leaf middle averaging 23 /i; walls mod- 
erately thick; trigones rather large. ■ Gemmae unknown. Underleaves 
.minute, subulate. Plants unisexual. Male plants unknown. Female inflor- 
escence terminal on. a normal leafy- shoot, subtended by 1-2 innovations ; 
female, bracts -about, the same size as the 'leaves, of sterile sho,ots, the mar- 

- , , See comment under F. sulKvantii. . 

■ ' fl'or' ! -da'’ na. '- 
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gins more arching, more dentate, the ventral margin spiiiose-dentate to 
base or very near it. Perianth known only in immature statCj immersed, 
obovoid, wider than long, not or but narrowly winged ; moutli the widest 
part, coarsely ciliate. Sporophyte unknown. The name from the state in 
which it was discovered. — On decaying wood. 

Illustrations: Evans, Bot. Gaz. 21: pi. 15, figs. 1147, 1896; Kurz & Little, 
Bull. Florida State College for Women 26(3) :34, fig. 49, 1933. 

Examinations: Fla. Apalachicola River bluffs (Schornherst 31 x) 1939; 
Mariana in Jackson County (McFarlin 1393) 1934; Sanford (Rapp) 1934; Semi- 
nole County (Rapp) 1934; Suwannee River in Suwannee County (Schornherst 604) 


Type locality: Ocala. Florida (L. M. Underwood, Hep. Amer. Exsic. No. 
109, under the nameP. ludoviciana) . Ocala is about Lat. 29® 21' N., Long. 82® 8' W. 

Range: Fla. (127.1). 

9. Plagiochila fryei^e Evans, Bull. Torr. Bot. Club 41 :593, 1914. 

Plants in compact patches, yellowish green to brownish green, not 
glossy; leafy shoots about 1.5 mm wide. Stems 2-3 cm. long, about 150 /i 
thick, mostly ascending, rigid ; branches only occasionally one, intercalary, 
obliquely spreading, similar to the stems. Rhizoids few. Leaves alternate, 
quite succubous, the line of insertion semicircular or yet rnore strongly 
curved, dorsally and ventrally decurrent, more or less imbricate, spread- 
ing at an agle of 45 degrees or less, ventrally secund and often the tips 
somewhat bent back, not bilobed, orbicular-ovate to orbicular exclusive of 
the decurrent parts, about 1.4 mm long and 1.2-1.4 mm wide when normal 
and well developed, more or less adaxially convex, rounded at tip ; dorsal 
margin long decurrent with the decurrent part narrow, entire from the 
base to the middle or farther, sometimes with 1-3 wide sharp teeth along 
the upper part, revoiute from near base to about the middle or farther, 
usually distinctly arched; ventral margin with much shorter decurrence, 
sharply spinose-dentate to near the base, almost plane, almost semi circu- 
larly arched and much more strongly so than the dorsal margin, with 
longer teeth than the dorsal margin; teeth on the leaf margin as a whole 
mostly 12-15, sharply spinose-dentate, irregular, unequal, pointing in vari- 
ous directions, acute to mostly acuminate, mostly 2-6 cells long and 1-5 

in' I. It might be pointed out here, where it can be done without hurting the feelings of 
the collector, that naming species after the one who gathers the plant should be discouraged. 
While the name may sincerely be given as an honor, it might be given to encourage the collector 
to send in more material which might yield more new species possibly named in his honor. In the 
latter case it is more or less of a joke on the collector. The collection of plants is not usually a 
notable scientific achievement; the perpetuation of unimportant names seems undesirable since it 
is of no value to science. The recognition of bryophytes ordinarily requires the use of the com- 
pound microscope, thus the collector may have his name perpetuated for his ability to gather and 
mail material. , . . , ■ . , . ,, . , , 

A new name should bring out an important characteristic, or a habitat, less desirably a geo- 
graphical location. It should be short and sound well; better short and meaningless than .endi- 
■ viae folia ■ or gymnast omophilum. Why have we more names of six syllables than of one? In the 
case of our children we can use nicknames; and the name lasts mostly for a lifetime only; with 
the names of plants no shortening or changing is allowed when once published. 
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3, Leaf, x 24. (After Evans.) 


cells wide at base. Cells of the leaf middle averaging 14-22 /x, neai’ apex 
about 14 /X, near base 14 by 40 /x; walls somewhat thickened; trigones 
rather large but not sharply limited and not bulging, coalescence frequent 
especially in the median and basal parts of the leaf ; cuticle smooth. 
Gemmae unknown. Underleaves minute. Reproductive structures and 
sporophyte unknown. The name from that of the original collector. — On 
dry base of tree. 

Illustrations : Evans, Bull. Torr. Bot. Club 41 : pL 21, figs. 7-9, 1914. 

Examinations: Alaska, Augustine Bay on Dali Island (Frye 579) 1913, 
isotype. 

Type locality: Augustine Bay, on the west coast of Dali Island, Alaska 
(T. C. Frye 579) 1913. About Lat. 54" 54' N., Long. 133" 5' W, 

Range: Alaska (173). Known only from the type collection. 

As Evans indicates, the characters distinguishing this from P. aiaskana are 
not very convincing. If it proves to have the same reproductive features as 
P. aiaskana, P. fryei will probably reduce to a synonym or a variety of P. aiaskana. 
More collections are needed of both these species. 

10. Flagiochiia aiaskana®^ Evans, Bull. Torr. Bot. Club 41 :590, 1914. 

Plants in compact tufts, not glossy, yellowish green to brownish 
green; leafy shoots about 1.5 mm wide. Stems mostly 2-3 cm long, about 
150. /X, thick,, ascending, rigid, simple .'.or., irregularly branched; branches 
intercalary, few, obliquely spreading, similar to the stems. Rhizoids some- 
times, present' near the. base. Leaves alternate, quite succubous and the. line 
of.; inse.rtion.: semicircular or yet more curved, , strongly decurrent dorsaily 
and: ventrally but, more so dorsaily, more or less, imbricate,, erect-spreading 
at: about 45" degrees' or. les.s,-. somewhat ventrally' secuxid, sometimes some- 
what ventrally; bent, back, mnlobed,-'.' ovate, mostly 1-1.4 mm long from 


a las ka' ni. 
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middle of base to tip, mostly about 700 p. wide, more or less concave dor- 
sally due to revolute margins ; apex rounded ; dorsal margin revolute to 
about the middle of the length of the leaf, straight or usually somewhat 
arched, entire from base to about the middle, sharply dentate or ciliate- 
dentate toward tip; ventral margin not re volute, more strongly arched 
than the dorsal one, more^ strongly dentate or ciliate-dentate, sometimes 
a small part near base entire; as a whole with 15-30 teeth but mostly 20 




3, Leaf, X 9.1, 4, Tip of shoot with perianth, lateral view, x9.1. 5, Tip of 
shoot with perianth, dorsal view, x 9.1. 6, Small itnderleaf, x 349. 7, Tooth 
of margin of leaf, x 127. 8, Cells of the leaf middle, x 127. (1, 6, original, 
by Elizabeth Curtis; 2-5, 7-8, after Evans.) 


to 25 ; the teeth usually much in the plane of the leaf instead of variously 
directed, unequal, 3-6 cells long, 1-3 cells wide at base. Cells of the leaf 
middle 14-21 p, of the apex about 14 p, of the base about 14 by 40 ft ; 
walls more or less thick ; trigones large to bulging, frequently coalescent^ 
inteimediate ones rare but occurring; cuticle smooth. Gemmae unknown. 
Underleaves very minute, sometimes divided into several segments, each of 
which is a single row of cells. Plants unisexual. Male inflorescence un- 
known. Female inflorescence terminal on a normal leafy shoot, often with 
1-2 subfloral innovations ; female bracts similar to the leaves, slightly 
wider than the leaves of sterile stems, about 1.5 mm long and 1 mm^ wide ; 
the marginal teeth about 25, rather longer than those of ordinary 'foliage 
leaves, sometimes reaching 7-8 cells in length. Perianth narrowly obovoid, 
about 2.7 mm long and I mm wide, strongly laterally compressed ; ' keels- 
sharp but wingless, widest at the mouth when mature ; mouth large, triin- 
cate, densely and sharply ,ciliate. ,Sporophyte unknown. The name from 
■its'; discovery in 'Alaska.— On -logs,; 
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Illustrations: Evans, Bull Torr. Bot Club 41: pi. 21, figs, 1-6, 1914. 

Examinations: Alaska. Nichols Bay (Frye 399) 1913; isotype material. 

Type locality: Nichols Bay, south end of Prince of V\^al€s Island (T. C. 
Frye 399) 1913. About Lat, 54*’ 45' N., Long. 132° 10' W. 

Range: Alaska (173). 

11. Plagiochiia sharpli®® Blom., Bryologist 43:90, 1940. 

Plants in dense mats, light green to dark brownish green; leafy 
shoots about 2.7 mm wide. Stems 2-3 cm long, ascending with the tip 
curved toward the dorsal side, about 260 p. in diameter, irregularly or sub- 
dichotomously branched; branches intercalary in origin, few, similar to 
the stems ; cortical cells of stem in about 3 layers, smaller than the interior 
ones, with very thick walls, rectangular, oblong or shorter ; interior cells 
rather thin walled, quite elongate. Rhixoids scarce, short. Leaves alternate, 



Plagiochiia sharpii. 1, Underleaf, x 108. 2, Cells of the leaf middle, 

X 108. 3, Teeth along ventral leaf margin, x 108. 4, Part of cross section 
of stem, X 108. 5, Part of shoot, ventral vie'w, x 7.8. 6, Tip of shoot, dorsal 
view, with male inflorescence (w), x7.8, 7, Male bract, ventral view, x 17.6. 

8, Leaf, ventral view, X 17.6. (All after Blomquist) 

quite succubous,' with' a semicircular insertion, with both margins decur- 
rent, distantly imbricate, erect-spreading ' or ■ spreading at 60-70 degrees, 
somewhat horizontal, more or less dorsally secund, oblong-ovate to tri- 
angular-ovate, about', 1.6 mm long From middle of base to tip, about 1.3 
mm' wide, strongly adaxially convex- with a line of depression from' the 
base, to .abo.ut the middle, .apex rounded or -rarely truncate, iio,.indica-. 
tion of bilobing; dorsal .margin entire, except .for 1-4 teeth near tip, slightly 


sharp' i L 
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arcliedj more or less recurved to near tip, very long decurrent ; the deciir» 
rent portion narrow, strongly convex adaxially, with revolute margin; 
ventral margin dentate to near base with 23 or fewer teeth, strongly arched 
to rather a wide base, widely recurved, partly arching over the stem; 
margin as a whole with 18-27 teeth, averaging about 22 ; the teeth spinose 
except those near base, irregular, 1-5 cells long but usually 2-3, mostly 
2 cells wide at base but a few near apex sometimes 4-S cells wide ; leaves 
of branches similar to those of the stem. Cells of the leaf middle averag- 
ing 17.8 by 24.5 /x, of the margin somewhat smaller, of the middle of the 
base averaging 17.3 by 51 jit; walls thick; trigones large to bulging, in the 
median region of the leaf often making the cell cavity stellate; cuticle 
smooth. Gemmae unknown. Underleaves wanting to small, the larger 
often ending in ciliary segments. Plants unisexual. Male inflorescence 
terminal or less frequently farther down, sometimes branched, rarely with 
1-2 subfloral innovations; male bracts smaller than the leaves but similar 
to them, strongly saccate at base, dentate to nearer the base on the dorsal 
side than are the leaves; antheridia 4 or fewer. Female inflorescence 
unknown. Named in honor of A. J. Sharp, of the University of Tennessee, 
who found it in that state. — On moist face of bluff ; on moist rocks. 

Illustrations: Blomquist, Bryologist 43 :91, figs. 1-12, 1940. 

Examinations: Tenn. Greenbrier in Sevier County (Sharp 3886) 1938; Ram- 
sey Cascades in Sevier County (Sharp) 1938. 

Type locality: Whitewater Falls, Jackson County, North Carolina (L. E. 
Anderson 6636). 

Range: N. C (43.3), Tenn. (43.3). 

12. Piagiochiia Evans, Bull. Torn Bot. Club 32:180, 1905. 

Plants in loose patches, bright green to dark green; leafy shoots 
3-5 mm wide. Stems long, rigid, about 350 p. thick, green to yellowish or 
reddish green, simple or irregularly to subdichotomously branched ; 
branches oblique, similar to the stem; innovations ■ beneath perianth usu- 
ally wanting ; cortical cells in 3 layers, thick walled, more or less elongate 
except the epidermal layer; interior cells thin walled, somewhat elongate, 
colorless. Leaves alternate, quite succubous, the insertion semicireularly 
curved, decurrent both dorsally and ventrally, distant, horizontally spread- 
ing, at an angle of 45-60 , degrees, mostly with a suggestion : of bilobing, 
narrowly : ovate to iigulate, ,up to 3 mm long and 1 mm wide ; apex trun- 
cate to rounded or roundedly emarginate between the two largest teeth; 
dorsal margin straight or slightly concavely curved; entire or with 1-2 
teeth near tip ; plane or narrowly revolute especially near the base ; ventral 
margin straight or slightly convexly curved, with ':2-6 teeth- along the 
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Plagiochiia smallii. 1, Mouth of perianth opened and spread, x 16. 

2, Tooth from tip of leaf, x 222, 3, Perianth, x2L 4, Part of ventral margin 
near tip of leaf, x95. 5, Tip of shoot, dorsal view, x9. 6, Leaf, x5.6. 

7, Cells of the leaf base, x222. 8, Cells of the leaf middle, x222. (6, after 
Evans ; 1-5, 7-8, original by Elizabeth Curtis.) 

apical third of its length, revolute near the base; margin as a whole with 
4-9 teeth; the teeth acuminate; the largest teeth in the apical region, 6-10 
cells long, 3-7 cells wide, ending in a single row of 2-3 cells ; branch 
leaves similar to the stem leaves, often smaller, usually with fewer and 
smaller teeth. Cells of the leaf middle averaging 23 by 37 /a, of the margin 
16 by 29 ft, of the base 25 by 46 ft; w^alis except those of the marginal row 
thin; trigones moderately large, occasional intermediate ones occurring; 
cuticle smooth. Gemmae unknown. Underleaves rudimentary. Plants uni- 
sexual. Male inflorescence unknown. Female inflorescence terminal on a 
more or less elongate and normal branch; female bracts similar to the 
stem leaves, usually a little wider in their basal part, with a few more 
teeth along the ventral margin, about 2.5 mm long and 1.2 mm wide. 
Perianth campanulate, about 1.2 mm long and 1 mm thick, before disten- 
sion,, by the sporophyte somewhat laterally compressed, with a very narrow- 
entire keel along the base of the dorsal margin;, mouth the widest. part of 
the perianth, 2-lipped, ' the lips each. about 20-toothed; the teeth .mostly 
6-12' ceils long and 2. cells wdde, at. base. Sporophyte unknown. Named in 
honor of .Dr.' Small,.. of the New'York Botanical Garden,, who wvas 
one of the collectors of .the type material- — On wet humus,,and wet rocks. 

Illustrations: Evans, Bull. Torr. Bot. Club 32: pi 5, %s. 1-8, 1905; 

Examinations: Fla, Goodburn Hammock in Dade County (Small & Hosier 
5240) 1915; Hattie Bauer Hammock in Dade County (Small k Hosier 5707) 1915; 
Miami (Rachel Love,.; 11) ,1916..., , 
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Type LOCALITY : Between Cutler and Camp Longview, southern Florida (Small 
and Carter 1411), in hammocks near the Homestead trail. About Lat 25° 37' N., 
Long, 80° 2r W. 

Range: Fla. (301); West Indies (428.3); Bermuda Isis. (146). 


13. Piagiochila asplenioides^oo (l.) Dum. Rec. d'Obs. 14, 1835. 

Jungermannia asplenioides L. Sp. PL 1131, 1753. 

Candollea asplenioides Raddi, Mem. Soc. Ital. Sci. Modena 18:11, 1818. 
Jungermannia viticulosa Schweinitz, Sp. FL Amer. Hep. 14, 1821. Not of L. Sp. 
PL 1597, 1753. 

Radula asplenioides Dum. Comm. Bot. 112, 1822. 

Jungermannia porelloides Torr. in Nees Naturg. Eiir. Leberm. 1 :170, 1833. 

P. porelloides Lindenb. & Gottsche Sp. Hep. 61, pi. 12, about 1839. 
Jungermannia dillenii TayL, Trans. Bot. Soc. Edinburgh 2:316, 1846. 

P. nodosa Tayl,, London Jour. Bot. 5 :268, 1846. 

P. di/kwwioi Tayl., London Jour. Bot. 5 :261, 1846. 

P. porelloides ^ var. nodosa Pears., GeoL Nat. Hist. Surv. Canada, Ser. 3, List 
of Canadian Hepaticae 19, 1890. 


Plants in patches or mats, green to dark green ; leafy shoots 4-8 mm 
wide. Stems 2-10 cm long, reddish brown, prostrate with the branches 
mostly ascending to erect, simple or irregularly branched, the prostrate 
portion rliizomatous ; branches rather numerous, often from beneath the 
perianth; commonly those from near base flagelliform, at first leafless, 
bearing rhizoids ; cross section of stem with cortex of 3-5 layers of cells ; 
the cortical cells smaller than the interior ones, brownish, with thicker 
walls. Rhizoids wanting to quite scarce on ascending branches, never com- 
mon except on rhizomes, colorless. Leaves alternate, quite succubous, the 
insertion less than a semicircle, decurrent both dorsally and ventrally, 
mostly contiguous to usually imbricate but distant and small below, 
spreading to erect-spreading, often horizontal, unlobed, roundly ovate, 
2-4 mm long, 1-3.5 mm wide; in adaxial view concave along the median 
line below, convex toward the dorsal margin ; apex rounded, without indi- 
cation of bilobing; dorsal margin usually entire, sometimes somewhat 
toothed along its upper part and rarely along its whole upper half, revo- 
lute the whole length, nearly straight, long decurrent; ventrak margin 
usually dentate to near base but sometimes entire, not or little revolute, 
widely arching, shortly decurrent and not leaving two distinct lines of 
decurrence along the stem; margin as a whole with 0-35 teeth but com- 
monly with about 20, marginal teeth mostly 2-4 cellS' long and 1-2 cells 
wide at base. Cells of the leaf middle 30-37 of the margin 22-30 
hexagonal ; walls thin to slightly thickened ; trigones small to bulging ; oil 
bodies 6-12, small; cuticle finely punctate. Gemmae unknown. Under- 
leaves wanting or present only near the tips of the shoots, minute, subu- 
late or 2-lobed. Plants unisexual. Male plants usually in separate patches; 


as pien" i 6i' 4es. 
Sometimes spelled witb one 
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male inflorescence terminal or farther down; male bracts 8-20, smaller 
than the leaves of sterile shoots, closely imbricate, erect, concave, with 
spreading tips, about 1.5 mm long and 1 mm wide, usually entire but some- 
times denticulate at tip, concave-saccate at base, oblong, with dorsal mar- 
gin broadly inflated ; antheridia 1-3. Female bracts similar to the leaves 
of sterile stems but wider and irregularly dentate. Perianth oblong or 
somewhat clavate, 4-7 mm long, 1. 6-3.7 mm wide, terete below, laterally 
compressed above, i,4-%-emergent ; mouth bent to one side along a 



Plagiochila asplenioides. 1, Part of mouth of perianth, x 32. 2, Tip of 
shoot with perianth, x3.9. 3, Male bract, x5.6. 4, Cells along ventral 
margin of leaf, x64. 5, Tip of shoot with male iniiorescence (m), x4.4. 

6, Tip of plant with perianth, x4.4. 7, Part of shoot, ventral view, x3.5. 

8, Part of shoot, dorsal view, x3.9. 9, Cells of the leaf middle, x200. 

(1-3, 8, after Pearson; 4, after K. Mueller; 5-6, after Jensen; 7, 9, original, 
by Helen M. Gilkey.) 

diagonal line making it appear to be sloping, irregularly ciliate-dentate. 
Seta l.S-S cm long; in cross section of cells much the same throughout^ 
the epidermal ones 40-50 in number. Sporangium ovoid, about 1.5-2 mm 
long, purpli.sh brown, its walls about 7 cells thick; epidermal cells large; 
innermost wall layer of small cells with semiannular thickenings. Elaters 
140-200 ju. long, 9-14 fi thick; spirals 2, purplish. Spores about 12-24 
minutely, punctate, reddish brown. The name from Asplenium, a genus of 
ferns, and the Gk. suffix -oides, having the form of ; from the resemblance 
to some 'of these ferns. — On rocks, on logs or trunks of trees, on wet 
banks, or among other bryophytes. 

Illustrations: Pearson (433 ) 2: pis. 113-114; K. Mueller (409) 1: figs. 
338-339;, Pearson (431),. pi. 11; Hooker .(285) pL 13 ; Jensen . (323.5) 143, 5 figs.; 
Ammons (3.1) 144, fig.' A; Warnstprf (523).. 165, fig, 7; M'acvicar (374 ) 223,. figs. 
1-3; Ekart ,'(.124) pL l,.fig. 4;' Steere (485.5) 78, figs. 1-2; Meylan (386).. .fig. .127, 
A-D; Gil (76) fig., 247. , ( , , . ' . 

'. ExA,MiNATi 0 Ns:,./i'fo.?^a. Augustine. -B'ay on Dali Island (Frye) 1913.-— A. C. 
.Shell Island: in Queen ' Gliarlotte ' Sound-.; .-(Frye -/lldd).: . 1913.— Cal. Smith .-.River 
(Rakestraw)' 1936.— Ca/a. ' Silverton, (Frye 362)' 1931.— Cascade (Frye 110) 
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1934 , — Turkey Run State Park (Drexler 1152) 1937. — Iowa. Mantour (Conard 
216) l933.~^Mick Cheboygan (Woollett) l932.~-Monl St. Ignatius (Frye) 1934. 
— N. H. Thompson Falls in White Mts. (Underwood) 1889. — N. Mex. Gleiiwood 
(Rakestraw) 1938, — N. Y. Little Moose Lake in Herkimer County (Haynes) 1903. 
~-Org. ^Oregon Caves (Frye 214) 1931.— Fa. Sayre (Barbour) mO.—Tenn. Mt. Le 
Conte in Sevier County (Welch 2167) 1933. — Wash. Port Angeles (Frye) 1927. 

Type locality ; European. 

Range: Greenland (56.01), Melville Peninsula (277.2), Newfoundland (212), 
Prince Edward Isl. (373), N. S. (413), N. B. (373), Me. (369.1), N. H. (359), 
Vt (140), Mass. (7), R. L (169), Conn. (212), N. Y. (104.1), Que. (178), Pa. 
(237), Ont. (431), Mich. (419.01), Ind. (512.1), Iowa (88), Wis. (79.2), Minn. 
(94.1), Mont. (84.2), Alta. (46.2), Alaska (135), B. C. (373), Ida. (84.2), Wash. 
(81), Ore. (81), Cal. (296), Ariz. (184), N. Mex. (272), Colo. (175), Ga. (428.7), 
Tenn. (464), N. C. (43), Ky. (218.2), W. Va. (3.1), Va. (127), D. C. (343), Md. 
(444), N. J. (504) ; Mex. (224) ; Asia (19.05) ; Africa (2.02) ; Eur. (325). 

The species is quite variable and thus often described with numerous varieties 
and forms. The variations are chiefly in the size of the plant and of its leaves, in 
the amount of serration of the leaves, and in the abundance of stoloniform 
branches. These grade into each other so that it seems best to recognize a variable 
plant rather than a lot of varieties under separate varietal names. The variety major 
is reported from Maine (430.02), var. minor from Maine (430.02) and Nova 
Scotia (53.1), var. sttbiniegra from Washington (454). 


14, Plagiochila undata^02 Musci Alleghanienses Exsic. No. 222, 1845. 

Plants yellowish green to brownish; leafy shoots 1.5-3. 5 mm wide. 
Stems 2-3 cm long, 200-300 ju, thick, rigid, brownish, simple or with few 
branches. Leaves alternate, quite succubous, the insertion curved far up 
the stem in the form of half a rather narrow ellipse ; long decurrent both 
dorsally and ventrally, imbricate, horizontally erect-spreading at an angle 
of 45 to 58 degrees, without bilobing, triangular-ovate, about 1.9 mm 
long and 800 ju wide, asymmetric, the ventral half markedly undulate; 



Piagiochila undata. 1, Cells of the leaf middle, x 106. 2, Part of shoot, 
ventral view, x6.5. '3, Piece of stem, with underleaf, x 16.9. 4, Piece of 
stem with leaf, X 16.9. 5, Tip of shoot, dorsal view, x 6.5. 6, Part of shoot, 
ventral .view, x9., 7, Piece of 'stem .with leaf, '.ventral view, xT6..9. (1-5, 7, 
after Evans ; 6, after Kurz and; Little.)' ■ ; ^ 


ta. 
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apex emarginate to truncate or obtuse to rounded, more or less toothed ; 
dorsal margin nearly straight but somewhat concavely arched, entire, not 
undulate, reflexed along the whole length, the decurrent part not crest- 
like in form ; ventral margin strongly arched especially near base, entire 
but apparently sinuate on account of the undulations, somewhat broadly 
rectirved rather than refiexed, the decurrent portion crest-like and entire, 
the decurrent parts of the leaves in 2 rather distinct lines along the ventral 
side of the stem; margin as a whole with 1-4 teeth. Cells of the leaf 
middle averaging about 20 /x, of the apex about 18 /x, of the base about 
18 by 27 ji ; walls rather thick ; trigones moderately large. Gemmae un- 
known. Underleaves rudimentary to 2-lobed, the lobes divided into 
cilia or teeth. Plant unisexual. Male inflorescence unknown. Female 
inflorescence terminal on a normal leafy shoot; female bracts about 1.7 
mm long and 2.6 mm wide, broadly cuneate ; the dorsal margin reflexed, 
denticulate; the ventral margin and apex irregularly dentate. Perianth 
■campanulate, subtended by innovations .; about 2 mm long and 2 mm thick, 
laterally flattened; mouth 2-lipped, ciliate. Sporopliyte unknown. The 
name from L. undatus, wavy; in reference to the undulate leaves. — On 
wet shaded banks, on rocks, and on exposed roots. 

Illustrations: Evans, Bot. Gaz. 21: pi. 16, figs. 13-19, 1896; Gottsche (224) 
pi. 15, 1867, as P. crispata may belong here; Kurz & Little, Bull. Florida State Col- 
lege for Women 26(3) :34, %. 47, 1933. 

Examinations: Fla. Alum Bluif in Liberty County (McFarlin 1531) 1935. — 
Ga. Toccoa (Underwood & Cook 116) 1891 . — III Southern part of state (Drexler 
1043) 1936. — Tenn. Lake Calderwood in Blount County (Sharp 397) 1939; Walker’s 
Valley in Blount County (Sharp 1531) 1935. 

Type locality: Along Savannah River, Georgia. 

Range: 111. (246.7), Tenn., La. (491), Ala. (396), Fla. (337), Ga. (127,1), 
N. C(43). 

It remains a question whether P, crispata Gottsche, De Mexikaiiske Lever- 
mosser, Dansk-Vidensk. Selsk. .Skrift. 6';167, pi. 15, 1867 is the same as F. undata. 
Evans (127.1) evidently is inclined to think so. Stephani (Sp. Hep. 3:323) a few 
years later expresses the belief that P. crispata is a distinct species differing in the 
female bracts coarsely and distantly spinose ; mouth of the perianth densely spinose 
.with long spines, stem leaves distinctly denticulate at apex. The' stem leaves of the 
,Kurz;-& Little figure (337) are, however, distinctly denticulate at ape,x , and quite 
different in general appearance from Evans’ (127.1) figures. The description of the 
.reproductive features are all based upon Evans’ few remarks (127.1) about a single 
imperfect perianth with The subtending' bracts. A full description, with plenty of 
illustration, of reproducing material is much needed. 

T.S. Plagiochila ludoviciana^®® SulL Musci AHeghanieiises Exsic. No. 223, 1845.. 

/Larger 2.5-3 mm- wide. Stems 2-4 .cm....Iong, 'ascending^ 

flexuous, 200-3CX)./x;.thiGk;,.. branches 'few. Leaves alternate, quite succub- 
ous, the Ime mf ' insertion .semicireularly - curved, decurrent both dorsally 
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and ventraliy^ imbricate, widely and rather horizontally spreading, some- 
what ovate, about 2.5 mm long and 1,2 mm wide, convex adaxially; apex 
acute to truncate; dorsal margin long decurrent, entire or with 1-2 teeth 
near tip, nearly straight to somewhat concavely arched above the decur- 
reiit base; ventral margin less deciirrent than the dorsal one, with 1-3 
teeth on upper part of the wide decurrent portion, more or less irregularly 
toothed from there to tip, widely arched especially tow^ard the leaf base, 
plane above the reflexed decurrent portion, the ventral decurrence forming 
2 crest-like lines parallel to the stem; margin as a whole with 7-13 teeth 
of irregular size; rejuvenations from the leaves with small deeply 2-lobed 



Plagiochila ludoviciana. 1-4, Underleaves, x23. 5, Part of shoot, dorsal 
view, X 8.5. 6, Tip of shoot, ventral view, x 12. 7, Cells of the leaf middle, 

X 141. 8, Pai't of leaf with rejuvenations from it, x23. 9, Part of shoot, 
dorsal vieiv, x8.5. (1-5, 7-9, after Evans; 6, after Kurz and Little.) 

leaves. Cells of the leaf middle averaging 29 by 21 ft ; walls slightly thick- 
ened ; trigones moderately large. Gemmae unknown. Underleaves some- 
times deeply divided into several ciliary segments, sometimes leaf-like and 
bifid or irregularly cleft with the margins entire to toothed, commonly 
with gradations between the above extremes of underleaves. Reproduction 
and sporophyte unknown. The name from L. Ltidovicia, the old name for 
Louisiana, in which state it was first found. — On bark and on wet rocks. 

Illustrations: Evans, Bot Gaz. 21: pi. 16, figs. 4-12, 1896; Kurz & Little, 
Bull. Florida State College for Women 24(3) :34, fig. 48, 1931 

Examinations: Fla. Holmes Creek near Bonifay (McFarlin) 1934; Madison 
(McFarlin 1034a) 1934; Ocala (Underwood & Cook 118) 1891 ; Rock Bluf! (Mc- 
Farlin 1446) 1934; Sanford (Rapp) 1933; Torreya State Park (McFarlin 1484) 
1934 , — Qa, Thomasville (Brown) 192Z.— Miss. Van Cleave (Pennybaker 38) 1931 
— S. C. Charleston (Mrs. J. M. Fox) 1918. — Va. Langley (Chamberlain 128) 1903. 

Type LOCALITY : Louisiana, V 

Range: 111. (246.6), La. (498), Miss., Ala. (396), Fla. (337), Ga. (52), S. C, 
N. C. (43), Va.; West Indies (428.3). 
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“ ^ HARPANTHOIDE AE^o4 

Branches arising in the axils of underieaves. Rliizoicls in tufts at the 
bases of the underieaves. Leaves ' alternate, quite siiccubous, somewliat 
deciirrent dorsally, simply 2-lobed ; margin entire ; lobes acute to rounded, 
the ventral one usually the larger ; sinus acute to crescentic, descending 
the leaf length. Cell walls thin. Gemmae rare or uiiknown. Under- 
ieaves present throughout or abundant, well developed, uniobed to 2-lobed. 
Sexual branches from the axils of the underieaves. Male and female 
inflorescences constituting each the whole of their respective branches, 
without normal leaves. Perianth present or wanting. Perigyiiiiim more or 
less fully developed, with rhizoids. Seta in cross section with epidermal cells 
somewhat larger than the interior ones. Sporangium ovoid or cylindric; its 
walls 2-4 cells thick. 

The short modified sexual branches, mostly ventral, suggest a rela- 
tionship with the Lophocoleoideae. 

Perianth present, clavate; perigynium not well developed, ex- 
tending little downward, rhizoidous at base only; plants 
nearly always unisexual; underieaves common, uniobed 


or iobed more or less deeply near base of shoot Harpanihus, p, 457 

Perianth wanting; perigynium well developed, extending deeply 
downward, rhizoidous to near tip; our plants bisexual; 
underieaves present throughout, divided to near their 
base GeocalyXi p. 461 


Relationships among North American Harpanthoideae 

The comments under the letters below are pertinent at the corres- 
ponding letters on the opposite page, 

(A) Branches arising behind the leaf ; male inflorescence on the 
main shoot or on a modified branch ; female bracts smaller than the leaves ; 
rhizoids in tufts ; underieaves present throughout, 0-2-lobeci ; leaves 
0-2-lobed. 

(B) Branches arising ventrally; male inflorescence a modified 
branch ; female bracts larger than the leaves ; underieaves common or 
present throughout ; leaves 2-iobed. 

,, (C) Female bracts about the same in size as the leaves ; underieaves 
■ present throughout, 2-lobed. 


pantii de € 
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Geocalyx 

- 4 --- 

c 

i 

Harpantlius 

B 

. ^ 

Chiloscyphuf 

A 


Pengynium well developed. Perianlli wanting 

Perigynium begun. Epidermal ceils of seta the larger 

^ bracts without antheridial lobule 

Perigynium wanting. Epidermal cells of seta like the interior ones 
Perianth present# j inflorescence a modified branch 
<? bracts with antheridial lobule 


Phylogenetic diagram of North American Harpanthoideae. 


HARPANTHUS^”® Nees Naturg. Eur. Leberm. 2:351, 1836. 


Branches wanting or ventral, arising in the axils of the tinderleaves. 
Rhizoids in tufts at bases of underleaves. Leaves alternate, quite succub- 
ous, somewhat dorsally decurrent, broadly ovate, simply 2~lobed; lobes 
acute to blunt; sinus right-angular to crescentic. Gemmae quite rare. 
Underleaves comparatively large, lanceolate or 2-lobed, spreading, the 
apex incurved. Plants unisexual, or rarely bisexual; both inflorescences 
constituting each a very short ventral branch. Male inflorescences often 
in pairs, spicate; male bracts few, quite concave; antheridia 1-2 per 
bract. F'emale bracts lying closely along the perianth, commonly smaller 
than the leaves of sterile stems; bracteole inserted above the bracts. 
Perianth clavate, 3-S-plicate toward tip, united with the lower % of the 
calyptra and the united portion becoming perigynium-like ; mouth narrow, 
with as many lobes as there are plicae, the lobes crenulate with projecting 
cells. Seta in cross section with epidermal cells somewhat larger than the 
interior ones. Sporangium broadly ovoid, its wall of 2 layers of cells. 
Elaters 2~spiraL Spores verruculose or smooth. The name from Gk, harpe, 
a sickle, and anihos, a flower ; in reference to the curved lower part of the 
perigynium-like perianth. 

Leafy shoots about 1 mm wide; stems 1.5 cm long or less; leaf 
sinus the leaf length ; underleaf often connate wdth 

one of the leaves 1. H, scuiatus. . 

Lealy shoots 1.7-3 mm wide; stems 2-8 cm long; leaf sinus 

' 342-% the leaf length; underleaf free from the leaves... 2. H./flotovianus. 


hat' pan^ thus. 
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L Harpanthes soitams^o® (Web. & Mohr) Spruce, Trans. Bot. Soc. Edinburgh 
3 :209, 1845. 


Jungermannia scufata Web. & Mohr Bot. Taschenbuch 408, 1807. 
Jungermannia stipuJacea Hook. Brit. Jung. pi. 41, 1816. 

Lophosia scufata Dum. Rec. d’Obs. 17, 1835. 

Odontoschisma scutaia Aust. Bot. Gaz, 7 ;20, 1882, 


Plants in small patches, pale green, becoming yellowish or reddish 
green when dry; leafy shoot about 1 mm wide. Stems up to LS cm long, 
prostrate with tips ascending, slender, pale green ; branches few, ventral, 
from the axils of the underleaves. Rhizoids rather numerous, colorless, 
long, present to near tip of the stem, in tufts at the bases of the under- 
leaves. Leaves alternate, quite succubous, dorsally deciirreiit, approximate 
to imbricate, suberect to ascending, simply 2-lobed, broadly oval to oval- 
oblong, about 450 long and 400 ju. wide, mostly concave ; margins entire 



Harpanihus scuiatus, 1, Leaf, x 13.2. 2, Leaf and iinderleaf (u), x 13.2. 
3-4, Female bracts, x35, 5, Underleaf, x45. 6, Two underleaves, x 13,2. 
7, Longitudinal section of female branch, x about 16. 8, Part of plant, 
X 13.2. 9, Part of plant, dorsal view, x8.2. 10, Leaf ceils, x 77. 11, Male 
bract, x35. 12, Underleaf, x35. (1-2, 6-8, after K. Mueller; 3-5, 9-12, after, 
Pearson.) 


to subsinuate ; lobes commonly unequal with the ventral one the larger, 
acute; often connivent ; sinus descending the leaf length, usually 

rounded to lunate, sometimes acute or obtuse. Cells of the leaf middle. 
30-35 /A, of the lobes 20-25 fi, near hase 30-40 polygonal, the cell cavity 
roundish, the marginal row subquadrate; walls thin; t.rigoiies ' small to 
rather large, distinct; oil bodies 4-8 ; cuticle smooth or nearly s,o. Gemmae 
very' rare, 'on. short innovations, from 'both male and female inflorescences, 
terminal,; elliptic,, somewhat curved, 2-celled, .about 8 by ,22 /i., light; green. 
Underleaves comparatively . large, '300-350 /a long, 100-125 ,.|a. wide, .erect- 
spreading, .usually incurved at . tip, unlobed or^ ;2-3-lobed,, . oblong-ovate, 
acute to .obtuse, connate at base with ;a .. leaf ; margin otherwise., enti,re. 
Plants , ,tmisexual,v,;, both inflorescences co'nstitut.ing'4very. .short ventral 
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blanches. Male plants near the female ones or in the same patches; male 
inflorescence spicate; male bracts smaller than the leaves^ about 375 fA 
long and 350 /x wide, 6-8, 2-lobed for about % the length, quite concave ; 
antlieridia 1-2. Female branches with numerous rhizoids ventrally at base ; 
female bracts but little larger than the leaves of sterile stems, about 600 /x 
long and oSO /x wide, the lobes acute ; bracteole oblong-ovate, acute, free 
or united with one of the bracts. Perianth ovoid-oblong, bluntiy 3-angied 
above, about 1 mm long and 400 /x in diameter, fleshy, somewhat inclined 
to grow toward the earth basally and thus become somewhat perigynium- 
like, the upper free part 1 cell thick ; mouth somewhat narrowed, 3-S-lobed 
for about % the length of the perianth, the lobes crenulate with projecting 
cells. Sporangium ovoid, reddish brown, its wall of 2 layers of cells ; epi- 
dermal ceils large, nodular; inner ceils of wall smaller, with semiannular 
thickenings. Elaters about 8 /x thick, hardly attenuate ; spirals 2, reddish 
brown. Spores 8-10 /x, smooth to granulate, reddish brown. The name the 
L. scutatiis, provided with a shield ; perhaps in reference to the roundish 
concave leaves. — On sandstone, on humus, on rotten wood and bark of 
trees. 

Illustrations: Hooker (285) pi. 41; Pearson (433) 2: pi, 107; K. Mueller 
(409) 1 : figs. 358d, and 359; Steere (485.5) 52, figs. 8-i2; Ekart (125) pi. 8, fig. 64; 
Macvicar (374) 252, figs. 1-3; Ammons (3.1) 140, fig. B; Meylan (386) fig. 135 A-B. 

Examinations : N. Y. Bisby Lake in Herkimer County (Haynes) 1906. — Ohio. 
Champaign County (Collector?) 1877. 

Type locality: Jena, Germany (Floerke). 

Range: Labrador (510), Miquelon Isl. (431), N. S. (413), N. B. (373), Me. 
(430), N. H. (359), Vt. (140), Mass. (235), R. I. (169), Conn. (212), N. Y. (194), 
Qiie. (178), Pa. (337), Ont. (373), Mich. (485.5), 111. (529), Wis. (98), Minn. 
(185), B. C. (390), Tenn. (464), N. C. (12), Va. (271), Ky. (218), W. Va. (2.1) ; 
Asia (212); Eur. (325) ; Spitzbergen (524.3). 

In the Bryologist 39:124, 1936, Evans has referred Nova Scotia material col- 
lected by Miss Margaret Brown to H. scutatus var. uliginosus (W. & M.) Spruce. 
This is the only reference we find to this variety. We have been unable to locate the 
original Spruce publication of the combination. Further we have not found the 
reference in Weber & Mohr’s Taschenbuch, 1907, in which one would expect the 
nzmt uliginosus in some pertinent combination. 

Stephani refers Chiloscyphus drummondii Ta 3 d., London Jour, of Bot. 5 :383, 
1846, to Harpanthus flotovianus as a synonym. The description of C. dfummondii,. 
howtvtr, dots not fit FL fiotovianus. 

The following description of C. drummondii is adapted from G. L. & N. Syn, 
Plep. 709, 1847: 

Plants small, in dense tufts or mats, light yellowish green. Stems normally 
prostrate but the gemmiparous ones ascending and attenuate, branched. Leaves 
erect-spreading, slightly recurved, 2-Iobed, oblong. Gemmae in minute heads, on the 
ends of stems with leaves decreasing upward to the vanishing point at tip. Under- 
leaves ovate, acute, connate with both adjacent leaves, almost entire. Female inflox*- 
escence constituting a short branch; female bracts scale-like, laciniate. Perianth 
shortly cylindric, inflated, gibbous at base ventrally, subcompressed at tip ; moutli 
2-lobed. Collected on bark of trees in North America by Henry Drummond. 

The description points to Harpanthus scutatus T 2 .thtr thmi H. flotovianus on 
account of (I) the prostrate stems, (2) the presence of gemmae but disagreeing in 
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the color, (3) the underleaves connate with the leaves but disagreeing in their union 
with both leaves, (4) the habitat on bark. The 2-!obecl mouth may be an error of 
observation on a compressed perianth. 

2. Harpaotlms flotovianus^^’’ Nees Naturg. Eur. Leberm. 2 :3S3, 1836. 

Jungermannia flotoviana Nees, Flora 16:408, 1833. 

Jungermannia convoluta Hiithtn. Flep. Germ. 60, 1834. 

Jungermannia vogesiaca Hueben. Hep. Germ. 149, 1834, 

Lophocolea vogesiaca Nees Naturg. Eur. Leberm. 2 :348, 1836. 

Jungermannia hartmmini Thed. Mitsci Suecicae, Exsic. No. 138. 

Pleuranihe olivacea Tayl. Jour. Bot. 5 :282, 1846. 

H. flotomii Pears. List Canadian Hep., in Geol. Nat. Hist. Survey 'Canada, 
19, 1890. 

Plants in soft tufts or singly among other bryopliytes, yellowish 
green or yellowish brown to reddish, with a fatty lustre ; leafy shoots 
1.75-3 mm wide. Stems 2-8 cm long, ascending to erect, brown, slender, 
rigid ; branches none or few, nearly all from the axils of the underleaves. 
Rhizoids numerous, colorless, rather short, in tufts from the bases of the 
underleaves. Leaves alternate, quite succubous, dorsally decurrent, ap- 
proximate to imbricate, ascending, horizontal to dorsally stibsecund, 
simply 2-lobed or 2-toothed, roundish-ovate to triangular-ovate, 0.9-2 mm 
long, 0,6-1. 5 mm wide, flaccid; margins entire; lobes unequal with the 
ventral one the larger, obtuse; sinus descending Yi 2 ~-Vi the leaf length, 
rounded to lunate. Cells of the leaf middle 20-40 g., near the leaf tips 
20-25 /A, near the base 30-75 /x, angular, hyaline, the cell cavity rounded; 
walls thin; trigones wanting to fairly distinct; cuticle smooth. Gemmae 
unknown. Underleaves large, up to half as long as the leaves, 475-650 /x 
long, 150-300 /X wide, erect-spreading with the tip incurved, ovate-lanceo- 
late, usually unlobed, entire to sinuate, sometimes with a tooth on one or 
both margins, sometimes some of those near base of .stem 2-lobed up to 
% the length. Plants unisexual; both inflorescences constituting short 
ventral branches. Male plants usually in separate tufts ; male inflorescences 
shortly spicate, often in pairs ; male bracts as long as the leaves, 

4-10, rather closely imbricate, strongly concave, 2-lobed; the lobes acute, 
incurved at tip ; antheridia 1-2. Female bracts much smaller than the leaves 
of sterile shoots, closely applied, to the. perianth, deeply 2-3-lobed, very 
concave; the lobes acute to obtuse, sometimes with an incurved tooth, 
bracteole ovate-lanceolate, unlobed .or 2-lobed to its middle or less, about 
as large as the bracts, often above the bracts in inse.rtion, spreading. Peri- 
anth cyl indr ic or.somewliat clavate, .■2.5-3 mm, lo,ng, 0.7-1 m.m in diameter, 
curved, below, inclined to become vertical, yellowis.li , green, 3-5-plicate 
toward '.tip, somewhat fleshy 'and perigynium-Iike but the upper % ..only 
one cell . thick ; m,outh 'S-S-lobed,. the number the same' a.s .the number of 
plicae, ithe lobes crenulatewith projecting ..cells, Calyptra about ,% as. long 

to VI a' niis. This is the original spelling. 
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Harpanthus flotoyianus. 1, Longitudinal section of fleshy perianth with 
sporophyte still within the old archegonium, x7.2. 2, Diagrammatic longi- 
tudinal. section of female branch and perianth, x about 4.5. 3-4, Under- 
leaves, X 19.1. 5, Leaf cells, x 123. 6-7, Female bracts, x7.2. 8, Part of 
plant with ventral branch and six male inflorescences (w), x6.4. 9, Piece 
of stem^ with imderleaves {u), and ventral branching, x7.2. 10, Part of 
plant with short ventral female branch, x 7.2. 11, Shoot with female branch, 
dorsal view, x6.4. (1, 3-7, 10, after Pearson; 2, 8, 11, after K. Mueller; 

9, after Evans.) 

as the perianth and united with it for about % the length of the former. 
Seta about 1 cm long; in cross section 6-7 cells in diameter, epidermal 
cells about 20 and somewhat larger, interior cells 29-31. Sporangium 
ovoid, reddish brown ; wall 2 layers thick ; epidermis with nodular thick- 
enings; inner wall with semiannular thickenings. Elaters about 12 /x, 
thick; spirals 2, brown. Spores 9-14 ju, finely punctate, brown. Named in 
honor of Julius von Flotow, who found the material upon v/hich his friend 
Nees based this species. — On dirt in moist places, among Splmgnum; 
alpine or subalpine. 

Illustrations; Pearson (433) 2: pi. 108; Pearson, Trans. Bot. Soc. Edin- 
burgh 13: pi. 15, 1879; K. Mueller (409) 1: fig. 358, a-c; Underwood (506) pL 23; 
Meylan (386) fig. 135, C-E; Macvicar (374) 251, figs. 1-4. 

Examinations: Alaska. St. Paul Island (Kincaid) lS97.~~-Mont. Glacier 
National Park (Frye) 1929. 

Type locality : Riesengebirge, a mountain range in Germany (J. von Flotow) 
June, 1879. 

Range: Greenland (431), Labrador (510), N. PL (203), Mont (81), Alta. 
( 46 . 2 ), Alaska (135), B. C. (371), .Wash. (81); Asia (19.05); Eur. (185); 
Spitzbergen (325). 

GEOCALYX«8 Nees Naturg. Eur. Leberm. 1:97, 1833. 

Stems prostrate, simple, or branched from the axils of the under- 
leaves. Rhizoids in tufts at bases of underleaves, also scattered on the 
perigynium. Leaves alternate, quite succubous, somewhat decurrent dor- 
sally, simply B-Iobed, the margins entire. Gemmae unknown. Underleaves 
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comparatively well 'developed, present throughout, deeply 2~lobed, some- 
times connate on one side with the base of a leaf. Plants unisexual or 
bisexual ; inflorescences each constituting a short ventral branch or occa- 
sionally a lateral one. Male inflorescence spicate, in bisexual species near 
the female branch; male bracts 8- 16/ shortly 2-lobed; aiitheriditim 1 per 
bract. Female inflorescence eventually growing into perigyniuni; female 
bracts represented by a few small scales. Perianth wanting. Perigyniurn 
oblong to cylindric when mature, fleshy, at right angles to the stem, verti- 
cal; the outside rhizoidous, with occasional scaie-like leaves. Calyptra 
shorter than the perigyniurn, for about % of its length united with the 
perigyniurn. Seta in cross section composed of cells not greatly unlike but 
the epidermal ones larger. Sporangium elliptic to cylindric, 4-valved to 
base; valves straight, erect; wall of 2-4 layers of cells; innermost layer 
of cells with semiannular or annular thickenings. The name from Gk. ge, 
the earth, and calyx, a husk ; in reference to the perigyniurn. 

1. Geocaiyx graveolens^^® (Schrad.) Nees Naturg. Eur. Leberm. 2:397, 1836. 

Jungermmmia graveolens Schrad. Syst. Sammlung Krypt. Gewaechse 2:6, 1797. 

Saccogyna graveolens Lindb., Acta Soc. Sci. Fennica 10:509, 1875. 

Plants in patches or scattered over mosses, yellowish green or some- 
times green, aromatic when fresh; leafy shoots 220-300 g wide. Stems 
0.6-2 cm long, closely creeping, fleshy, brownish green ; branches none or 
usually few, ventral, originating in the axils of the underleaves ; in cross 
section the stem of rather thickly walled cells, the epidermal cells slightly 
smaller than the interior ones and their walls a little thicker. Rhizoids 
numerous, colorless, long, in tufts at the bases of the underleaves. Leaves 
alternate, quite succubous, dorsally slightly decurrent, imbricate, erect- 
spreading to spreading, from almost horizontal to dorsally seciincl, simply 
2-lobed, quadrate-ovate, 0.8- 1.4 mm long, O.S-1 mm wide at base, firm, 
somewhat convex; margins entire, the dorsal one nearly straight, the 
ventral clearly arcuate; lobes broadly triangular, mostly acute, often 
unequal with the ventral usually the larger ; sinus descending the 

leaf length, acute to rounded. Cells' of the leaf middle 15-20 fi,. near the 
apex 15-35 /x, near the base 20-48 polygonal but the cell cavity rounded; 
chloroplasts numerous ; walls thin ; trigones small; oil bodies small, spher- 
ical; cuticle; minutely punctate. Gemmae, apparently .unknown. .Under- 
leaves much smaller than the leaves, .present throughout, narrower than 
the stem and appressed to ..it, 2-Iobed, for' the length, ob.lo.ng, the 

margins entire; the globes nearly parallel, lanceolate-acuminate ; the sinus 
narrow. Plants bisexual Male .branches ' very short,; 0.3- 1.2 mm long, 
spicate, arising below and 'above .'the .female branches, mostly ventral fro.m 
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Geocalyx graveolens. 1, Male bract, x 12.7. 2, Shoot with perigynium 
and seta, dorsal view, x 12.7. 3, Underleaf, x25. 4, Underleaf, x49. 5-6, 
Leaves, x 12.7. 7, Mature unruptured sporangium, x 12.7. 8, Longitudinal 
section of perigynium with sporophyte still inside old archegonium (a), 
with perigynia! shoot (s) and female bracts (b), x 10.6. 9, Piece of plant, 
ventral view, with young perigynia and male inflorescences (m), x 12.7. 
10, Cells of the leaf middle, x 193. (1-3, 5-9, after K. Mueller; 4, 10, orig- 
inal, by Elizabeth Curtis.) 


the axils of imderleaves, occasional ones from the axils of lateral leaves ; 
male bracts 8-16, imbricate, ventricose, shortly 2-lobed; the dorsal mar- 
gin with an incurved tooth at base; the lobes acute, incurved; anthe- 
ridium 1. Female inflorescence on a very short ventral or occasionally 
lateral branch; female bract small and scale-like. Perianth wanting. 
Perigynium cylindric when mature, 2.5-3 mm long, about 1 mm thick, 
with few rhizoids, its mouth with 4-5 small scale-like bracts, these bracts 
destroyed when the capsule is mature. Seta 0.8-3 cm long ; in cross section 
about 8 cells thick, epidermal cells 16, large; interior cells distinctly 
smaller, about 31, in 3 layers. Sporangium elliptic or shortly cylindric, 
2-5 times as long as thick, brown, its wall 2-4 cells thick; epidermal cells 
rectangular, with small nodular thickenings on the longitudinal walls ; 
cells of the innermost wall layer little smaller than those of the epidermis, 
with numerous annular thickenings. Elaters 110-200 /a long, 8-14 /x thick ; 
spirals 2, brown. Spores 8-16 almost smooth, yellowish brown. The 
name the L. graveolens, rank in smell; referring to the aromatic odor of 
the fresh plant. — In shade; over other bryophytes, on soil or rotten wood. 

Illustrations : K, Mueller (409) 1 : fig. 360-361; Jensen (323.5) 179, 4 figs.; 
Macvicar (374 ) 254, figs. 1-4; Warnstorf (523) 288, fig. 2; Schiffner (458) 93, fig. 
51; Meylan (386) fig. 136; Underw-ood (506) pi. 23; Ammons (2.1) 140, fig. A; 
Steere (485.5) 52, figs. 6-7. ' . 

Examinations : Snug Harbor in Prince William Sound (Rigg 1222) 

'1913,— B. C, Lems Island (Fi^e 1167) 1913.-— Cal. Crescent City (Frye) 1933; Red- 
ding (Howe) 1905; Smith River (Rakestraw) 1935.— Sugar Island in Chip- 
pewa County (Steere 3415) 1933.— iV. F.Bisby Lake in Herkimer County (Haynes) 
1906; Van Etten (Barbour 7) 1900.— Estacada (Foster) 1904. — Pa. Sayre 
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(Barbour) 1900; Upper Susquehanna (Barbour 30) 1900. — Wash. Eagle Gorge 
(Frye) 1921; Lake Merrill in Cowlitz County (Rakestraw) 1936; Olympic Hot 
Springs (SviHa 97) 1930; Stevens Pass (Rakestraw) 1934. 

Type locality: Harz Mountains, Germany (Schrader), 

Range: Labrador (3.1), Anticosti (431), Miquelon Isl. (373), N. S. (3.1), 
N. B. (369), Me. (430), N, H. (359), Vt. (203), Mass. (232), R. L (150), Conn. 
(212), N. Y. (258), Que, (373), Pa. (337.09), Ont (373), Ind. (512.1), Mich. (213), 
111. (246.5), Wis. (94), Minn. (94.1), Alta. (46.2), Yukon (298), Alaska (173), 
B. C. (373), Ida. (218.1), Wash. (81), Ore. (457), Cal. (84.1), Tenn. (4(>l), N. C. 
(43), Ky. (3.1), W, Va. (3.1), Va, (127), Md. (444), D. C. (343); Asia (350); 
Eiir. (325) ; Azores (2.07). 


ODONTOSCHISMOIDEAEiio 

Stems creeping, with ascending to erect tips and branches; branches 
ventral or also occasional lateral ones, Rhizoids not in distinct tufts. 
Leaves alternate, succitboiis and often quite strongly so, uiilobed, or 
occasional leaves shortly 2-Iobed; margins entire, tinbordered or with 
1-4 rows of dilferent cells. Trigones large, mostly greatly bulging into the 
cell cavity. Gemmae l~2-celled. Underleaves usually minute, sometimes 
well developed, often with marginal slime papillae. Plants unisexual. 
Sexual branches short, usually ventral, rarely lateral. Female branch with- 
out normal leaves. Perianth bluntly S-angled. Setae in cross section com- 
posed of cells all about the same in size, the epidermal row of 8-9 cells, 
the interior of 4 cells. Sporangium ovoid, its wall 2 cells thick. 

For relationships, see the diagram, page 476. 

ODONTOSCHISMA”! Dnm. Rec. d^Obs. 19, 183S. 


Pleuroschisma section Odontoschisma Dum. Syll. Jung. Eur. 68, 1831. 
Sphagnoecefis Nees, in G. L. & N. Syn. Hep. 148, 1845. 

Cephalosia subgenus Odontoschisma Spruce, On Cephalozia 59, 1882. 


Plants light green to dark red or brown. Stems creeping, with ascend- 
ing to erect tips and branches, not from a rhizomatous base, more or less 
branched, with ventral flagella ; branches mostly ventral but in some species 
lateral branches present. Rhizoids scarce to moderately numerous, not 
distinctly grouped, short. Leaves alternate, succubous to almost horizontal, 
not or hardly decurrent, unlobed to occasional leaves shortly 2-lobed, 
rotundate or a little wider to shortly oblong, more or less concave ; apex 
rounded to retuse or on rare leaves notched to % the leaf length; margin 
entire except for terminal lobing, unbordered to rather clearly bordered 
with different cells, the border when present 1-4 cells wide. Cells of leaves 
with large trigones, in most species bulging well into the cell cavity, the 
walls between trigones either thin or in the border thick ; cuticle smooth 
to minutely papillose or minutely verruculose. ' Gemmae unknown in some 
species, usually on erect shoots with small erose leaves and underleaves, 
1-2 celled, with thin: or th^^ walls. Underleaves usually minute to well 
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developed especially toward stem tips, in some species short-lived, often 
with slime papillae ; the slime papillae on the margin and sometimes on 
the abaxial surface, sometimes present only on young leaves. Plants uni- 
sexual. Male inflorescence on short ventral branch, or in some species 
occasionally on short lateral branch; male bracts smaller than the leaves 
of sterile stems so far as known. Female inflorescence on short modified 
ventral branch, or in some species occasionally on lateral branch ; female 
bracts usually 2-lobed or rarely 3-lobed, larger than the leaves of sterile 
stems ; bracteole usually large, about equaling the bracts, 2-lobed. Perianth 
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large, bluntly 3-aiigied, more than 1 cell thick below, contracted to mouth ; 
mouth various as to margin, rarely nearly entire. Calyptra thin. Setae in 
-cross section composed of 8-9 epidermal cells and 4 interior ones, ail the 
cells about equal in size and thick walled. Sporangium exserted, ovoid, 
the valves extending to base, the wall of 2 layers of cells ; epidermal cells 
with nodular thickenings on some of the longitudinal ' walls ; inner wall 
cells with numerous semiannular thickenings. Elaters with 2 spirals. 
Spores punctate or papillose to verructilose. The name from Gk. odous, 
tooth, and schisma, a split ; in reference to the mouth of the perianth in 
most species. 

0. portoricense Steph., known from Cuba and Puerto Rico, would run 
in the key more nearly to 0. pro stratum than to any other of ours. It 
would not be astonishing to find it in southern Florida, and Odontoschisma 
from Florida and other Gulf states should be determined with this species 
as a possibility. Good descriptions and figures are given by Evans (Bot. 
Gaz. 36:342, 1903). The larger leaves of 0. portoricense are about twice 
as long as wide, and Its branches are partly of lateral and partly of ventral 
origin. It has a fairly distinct border 1-4 cells wide, 

1. Odontoschisma sphagni^^s (Dicks.) Dum. Rec. d'Obs. 19, 1835. 

Jungermannia sphagni Dicks. PL Crypt., Fasc. 1 :6, 1785. 

Pkuroschisma sphagni Dum. Syll. Jung. Eur. 68, 1831. 

Sphagnoecetis communis var. vegetior Nees, in G. L. & N. Syii. Hep. 149, 1845. 

0. sphagni var. europaea Spruce, Jour. Bot. 5:157, 1876. 

Cephalosia sphagni Spruce, On Cephalozia 60, 1882. 

Cephalozia sphagni var. europaea Spruce, Hep. Amazon et Andes 401, 1885. 

Plants in patches or scattered, green to reddish brown. Stems 2-8 cm 
long, prostrate, without gemmiparous branches, with flagella, simple or 
branched, flexuous; sometimes with small leaf-like paraphyllia on the 
ventral side; flagella several; branches ventral, few. Rhizoids numerous, 
colorless. Leaves alternate, quite succubous, not or hardly dorsally decur- 
rent, contiguous to loosely imbricate, spreading, dorsally secund, tmlobed, 
broadly oval to roundedly ovate, 600-750 fx long and wide, plane or little 
concave; apex rounded to truncate; margin entire, bordered by 1-2 rows 
of different cells. Cells of the leaf middle 20-25 jti, of the base about the 
same ; walls rather thin between trigones ■; trigones large, not or very little 
bulging, thC' cell cavity therefore roundish; cuticle finely punctate. Cells 
of the border Toiindish to transversely elliptic, sometimes larger or smaller 
than tliose adjacent to the border,' with thick walls and less distinct tri- 
gones. Gemmae: wanting. Underleaves 'wanting on old stems, usually 
present , on. young';:. parts, inconspicuous, small, .present in both .inflores-. 
cences, with .slime papillae on the. margins. ,at 'least .vdien. young. . Plants 
unisexual ; .Male plants., in. separate... patches ;, - male ' inflorescence.,, a 'short 
ventral branch,; ,„m.ale.., bracts , imbricate, .about Vs zs long , as, leaves of 
normal sterile shoots, almost transversely inserted, wider than long, ven- 
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tricose, 2-lobed to about V 2 the bract length; the lobes acute, the dorsal 
one often with one tooth; male bract eole elliptic, sinuate-dentate to 
slightly 3-lobed; antheridium 1. Female inflorescence on a short modified 
ventral branch; female bracts 1.5-2 times as long as the leaves of sterile 
shoots, ovate, 2-Iobed to about % the bract length; the lobes triangular, 
acuminate, with additional teeth on margins of lobes or of the bract 
below the lobes; the sinus acute ; female bracteole 2-lobed for both 

sinus and lobes narrow and acute. Perianth cylindric to fusiform, 
emergent, 4-5 mm long, 3 cells thick at base, 2 cells thick from the middle 



Odontoschisma sphagni. 1, Median leaf cells, x 185. 2, Underleaf, 
xl32. 3, Part of plant with perianth and flagella (/), x5.3. 4, Cells along 
margin of leaf, x 106. 5, Cells along margin of leaf, x 185. 6, Part of plant 
with 2 male branches, x 10.6. 7, Male bract, x21. 8, Part of plant with 
sporangium, x about 4. 9, Male bracteole, x 21. 10, Female bract, x 10.6. 
11, Gemmiparous tip of plant, x about 5. (1-2, 5, after Evans; 8, 11, after 
Hooker; the others after K. Mueller.) 


up, 3-plicate above, gradually and not greatly narrowed to the mouth; 
mouth the diameter of the perianth, lobed or denticulate, dilate, 

the cilia 1-3 cells long. Setae long. Sporangium oval, brown; the wall of 
2 layers of ceils; epidermal cells with nodular thickenings; inner wall 
layer with semiannular thickenings. Elaters about 10 ft thick; spirals 2, 
reddish brown. Spores 10-14 ft, densely verrucuiose, reddish brown. So 
named because it grows d.mong Sphagmm , — It has been found only among 
Sphagnum, , 

Illustrations: K. Mueller (409) 2: fig. 61; Pearson (433 ) 2: p. 65; Hooker 
(285) pL 33 (the branched “roof in fig. 4 is probably a flagellum) ; Ekart (124) pi. 6, 
flgs. 43, 48; Macvicar (374) 305, figs. 1-4; Evans, Bot Gaz. 36: pi. 19, figs. 39-41, 
1903; Me 3 ''lan (386) fig. 151; Jensen (323.5) 195, 3 figs.; Warnstorf (523) 1: 245, 
fig. 3; Gif (76) fig. 285; Garjeanne, Ann. Bryologici 1: 79“88j figs. 1-9, 1928. 




468 University of IVashington Publications in Biology [ Vol. 6. 

Examinations: La. Lake Charles (Frye) 1931. — Miss, Biloxi (Frye) 1931. 

Type locality: Near Croyden, England (Dickson). 

Range: Greenland (325), Miquelon Isl. (431), N.S. (413), Mass. (456), N.Y. 
(299), Que. (84.2), Ont. (373), Ohio (504), III (396), Mont. (84.2), Alta. (51.11), 
Yukon (373), Alaska (298), La. (396), Miss., Fla. (396), Temi. (396), W.Va. 
(386.5), Va. (332), D.C (282), N.J. (506); S. Amer. (476); Africa (476); Eur. 
(329). 

The plant was not clearly distinguished from 0. demidatum by early American 
authors, so material named before 1903, when Evans (104.1) published on the genus, 
needs redetermination. 

2. Odontoschisma denudatum^^^ Nees, Dum. Rec. d’Obs. 19, 1835. 

Jungermannia denudata Nees in Mart. FI. Crypt. Erlangensis, xiv, 1817. 

Jungermannia scalaris var. denudata Mart. FI. Crypt. Erlangensis 183, 1817. 

Pleuroschisma demidatum Dum. Syll Jung. Eur. 69, 1831. 

Sphagnoecetis comm'unis var. macrior Nees in G. L. & N. Syn. Hep. 149, 1845. 

Sphagnoecetis huebneriana Rabenh. Deutsch. Krypt.-Fl. 2 :338, 1848. 

0. huebneriana Aust. Hep. Bor.-Amer. Exsic. No. 61b, 1873. 

Cephalosia denudata Spruce, On Cephalozia 61, 1882. 

0. sphagni var. demidatum Massal. & Carest., Nuovo Giorn. Bot Ital. 14 :238, 
1882. 

0. sphagni var. macrior Meylan, Bnll Herb. Boissier, Ser. 2, 1 :629, 1901. 

Plants in patches, green to reddish brown. Stems 1-2.5 cm long, pros- 
trate and almost leafless below, erect above, with or without branches, 
with flagella ; flagella mostly from near base, ventral ; branches ventral or 
occasional ones lateral, small-leaved and gemmiparoiis at tip. Rhizoids 
numerous on base of stem and of flagella, very few above, colorless. 
Leaves alternate, distinctly succubous, not or hardly decurreiit dorsally, 
contiguous to imbricate, erect-spreading to spreading, unlobed or hardly 
2-lobed, roundish to broadly oval, slightly concave, not bordered by dif- 
ferent cells ; apex rounded to retuse; margin entire, the dorsal one some- 
times incurved. Cells of the leaf middle 20-28 /x, of the margin and of 
the base about the same; walls thick with thinner spots from each cell 
to each of its adjacent ones; trigones very large, bulging well into the 
cell cavity so the cavity is sinuous to stellate; cuticle papillose. Gemmip- 
arous branches erect; gemmae common, in groups, numerous, on the tips 
of the branches and the margins and surfaces of the upper leaves and 
underleaves, spherical to ellipsoid, 1-2-celled, yellowish green, thin walled, 
14-24 jtt.. Underleaves common but usually disappearing toward base, large 
as the leaves toward the apex of the stem, erect-spreading, quadrate to 
oval OF' lanceolate, the larger 2-lobed, without slime papillae except on 
the margins of ,ver}^ young ones. Plants unisexual; both inflorescences on 
short ventral branches. Male bracts . transversely inserted, imbricate, 
.2-lobed,; the lobes acute, the sinus. shallow.' Female bracts broadly' ovate, 
about P/z times as long, as, the ..larger, .s'terile leaves, 2-lobed ,:'for about , 
their length, ,umted with) each, other at base, sinuate „to sparingly dentate, 
..lobes and. smus, acute ;. bracteole united ..with. both, bracts at „.base." Perianth 
narrowly Lusiform, about' :%-emergent,' plicate., above, gradually narrowed 
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Odontoschisma denudatum, 1-3, Underleaves, x 124. 4, Five gemmae, 

X 395. 5, Underleaf, x 176. 6, Median leaf cells, x 267. 7, Part of plant, 
ventral view, gemmiparous at tips, x 10.6. 8, Leaf, x 17. 9, Female bract, 

X 17. 10, Perianth, x 17. 11, Marginal leaf cells, x 198. 12, Gemmiparous 
tip, X 14. 13, Female bract, x 14. 14, Female inflorescence, with sporangium, 
x5.6. (1-3, after Jensen; 4, 12-14, after K. Mueller; 5-6, after Evans; 7, 
after Steere; 8-10, after Pearson; 11, after Ammons.) 

to moutli ; mouth rather large, the diameter of the perianth, crenu- 

late to denticulate. Setae 6-7 mm long. Sporangium ellipsoid. Elaters 8-10 p. 
thick; spirals 2, reddish brown. Spores 8-10 fx, densely verruculose, red- 
dish brown. The name the L. denudatum^ denuded; in reference to the 
more or less bare lower part of the stems. — On rotten wood ; on sandstone. 

Illustrations: K. Mueller (409) 2: flg. 63; Pearson (433) 2: pi. 66; Meylan 
(386) fig. 152; Macvicar (374) 307, figs. 1-7; Evans, Bot. Gaz. 36: pL 19, figs. 35-38, 
1903; Jensen (323.5) 195, 5 figs.; Warnstorf (523) 1:245, fig. 2; Kurz & Little, 
Bull. Florida State College for Women 26(3) : %s. 64, 67, 1933; Steere (485.5) 78, 
figs. 3-5 ; Ammons (3.1) 135, fig. C. 

Examinations : Que, Marten River (Lepage 4343) 1943. 

Type locality: European. Erlangen is about Lat. 49° 34' N., Long. 10° 39' E, 

Range: Greenland (320), Miquelon Isl. (373), N. S. (53.2), N. B. (140.1), Me. 

(369.1) , N.H. (203), Vt (140), Mass. (235), R.I. (169), Conn. (212) , N. Y. (64) „ 
Qiie. (178), Ont (431), Pa. (237), Ohio (396), Mich. (283), Wis. (226), Ky. 

(218.2) , Tenn. (264), La. (409), Ala. (504), Fla. (337), Ga. (271), M. C. (10), Va. 

(140.1), W.Va. (2.1), D.C. (282), Md. (444), Del. (140.1), N. J. (140.1) ; Puerto. 
Rico (428.3); Mex. (224); S. Amer. (476) ; Asia (409) ; Eur. (409). ; 

Reports of American localities before the publication of Evans' article on the 
genus (140.1) in 1903 should be questioned until the material is re-examined. 
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3. Odontoschisnia prostratum^^^ (Sw.) Trev., Mem. R. Istit. Lomb. 3(4) :4i95 
1877. 

Jungermannia prostrata Sw., Prodr. FI. Ind. Occid. 142, 1788. 

Sphagnoecetis prostrata G. L. & N. Syn. Hep. 149, 1845. 

Pleuroschisma prostratum Mitt., Challenger Repts. Bot, 1(2) : 92, 1884. 

Plants in mats or creeping among other bryophytes or bog plants, 
pale green to brownish or reddish green. Stems prostrate with ascending 
tips, 250 II tliick, irregularly branched; branches usually ventral, few. 
Rhizoids scarce. Leaves alternate, distinctly succubotis, not to slightly 
decurrent dorsally, distant to loosely imbricate, spreading to horizontally 
spreading, unlobed to 2-lobed, roundish to shortly oblong, plane to slightly 
concave, 0.7-1.4 mm long, 0.75-1.3 mm wide; apex rounded to 2-lobed; 
margin entire, distinctly bordered, the ventral margin little more convex 
than the dorsal one ; lobes rounded at tip, entire ; sinus wanting to Vs the 



Odonioschisma prostratum, 1, Part of plant with perianth, ventral 
view, x9.5. 2, Male inflorescence, dorsal view, x2L 3-4, Marginal leaf 
cells, xl32. 5, Part of stem with flagella (/), x9.5. 6, Female bracteoie, 
x9.5. 7, Young underleaf, x 132. 8, Underleaf, x 132. 9, Median leaf cells, 

X 185. 10-11, Female bracts, x 9.5. 12, Part of mouth of perianth, x 132. 

13, Part of plant, dorsal view, x9.S. (All after Evans.) 

leaf length deep, acute to rounded. Cells of the leaf middle about 20 ju.; 
of the margin about 14 by 23 ft, forming a border of 1-4 rows of different 
cells, these border cells more angular and with thick walls; basal cells 
about ,20,^;; walls thin except in, the border; trigones moderately large, 
not bulging' into, the cells, leaving the- cell cavity roundish; cuticle some- 
:what thickened, smooth to minutely verruculose. Gemmae iinkBown. Un- 
derleaves .more or less persistent but short-lived, linear to subulate, .about 
150 jsx.long and SO /A wide, shortly:, bifid, at apex, with 'slime papillae, on the 
margin and, sometimes on the, abaxial ' surface. Plants' unisexual Male 
branch ..ventral, short, modified; male ■inflorescence forms whole branch ; 
male bracts about 12, shortly bifid, the lobes and sinus obtuse, commonly 
with a short and often incurved tooth about the middle of the dorsal mar- 
gin, inflated near the dorsal base; antheridium 1. Female branch ventral. 
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sliortj modified ; female bracts ovate, about 1 mm long and 500 ^ wide, 

2- lobed to about V 2 the length, the margin entire or with 1-2 slender lobe- 
like teeth below the middle, the lobes acuminate, the sinus narrow; brac- 
teoie larger than the underleaves on sterile stems, ovate, more or less dis- 
tinctly bifid, the lobes subulate. Perianth cylindrical-ovoid, about 3 mm 
long and 900 wide, slightly contracted at base and at apex, obtusely 

3- ridged in the lower part at least when young, plicate above, acutely con- 
tracted to the mouth ; mouth the diameter of the perianth, irregu- 

larly lobed, the lobes subentire to shortly setulose, the setae rarely more 
than 1 cell long. Sporangium ovoid, Elaters about 9 ft thick; spirals 2. 
Spores about 12 minutely verruculose. The name the L. prostratus, pros- 
trate ; in reference to the usual position of the plant. — In bogs or SAvamps ; 
on sandy banks or rocks ; on rotten logs. 

Illustrations: Evans, Bot. Gaz. 36: pi. 19, figs. 42-54, and pi. 20, figs. 55-64, 
1903; Ammons (3.1) 135, fig. D; Kurz & Little, Bull. Florida State College for 
Women 26(3) : figs. 63, 68, 1933. 

Examinations : Fla, Bristol in Liberty County (McFarlin 1493) 1937 ; Pensa- 
cola (Frye) 1935; Sanford (Rapp 36) 1916. — N. C. Pinehurst in Moore County 
(Haynes) 1905; Southern Pines in Moore County (Haynes) 1905; White Lake in 
Bladen County (Anderson) 1932. — JVya. Dinwoody Wilderness (Temple Clayton 762) 
1930. 

Type locality: Jamaica in the West Indies (Swartz). 

Range: Me. (430.02), Mass. (140), R, 1. (145), Conn. (212), N. Y. (4), Ky. 
(218), Mo. (140.1), Wyo. (84.2), Ark. (140.1), La. (140.1), Miss. (140.1), Ala. 
(140.1), Fla. (266), Ga. (52), S. C. (140.1), N. C. (43), Tenn. (464), Va. (271), 
W. Va. (3.1), D. C. (140.1), Del. (140.1), N. J. (140.1); West Indies (428.3) ; 
Bermuda (146). 

We have included in the range only reports of 1903 and later, the earlier ones 
being considered too doubtful. 

4. Odontoschisma elongamm^^® (Lindb.) Evans, Rhodora 14:13, 1912. 

0. denudatiim var. elongatu-m Lindb., Not. Saellsk. Fauna FI. Fennica 13 :36L 
1874. 

Plants in patches, yellowish brown or blackish green to deep purple.. 
Stems 1-3 cm long, prostrate with ascending branches or tips, flagelia. 
few; branches fetv, ventral and some lateral; gemmiparous branches rare,, 
ascending. Rhizoids few. Leaves alternate, distinctly succubous, not decur- 
rent, contiguous to slightly imbricate, spreading, roundish to % longer- 
than wide, commonly 500-700 ft long and wide, slightly concave, unlobed :: 
apex rounded to truncate; margin entire, not or at most very indistinctly 
bordered, not or hardly incurved. Cells of the leaf middle 20-25 ft, of the 
margin 20-22 ft, of the base about the same as the middle ; walls mostly 
thin except for the confluent or nearly confluent trigones ; trigones large- 
and usually bulging distinctly, making the cell cavity strongly sinuous 
to stellate; cuticle smooth or nearly so. Gemmae rare, on the tips of. 

■■ ■ ' , ■ long gaMfim. ■ ■ 
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Odontoschisnm elongatum, 1, Underleaf, x 170. 2, Leafj__x 17.7. 3, Cells 
along leaf margin, x 170. 4, Part of plant, dorsal view, x 5.7. 5, Underieaf, 
X 170. 6, Leaf, x 17.7. (All after K. Mueller.) 


ascending branches, ovoid, 2~ceiled, 20-33 fi, with thin walls. Underleaves 
common but not present throughout, disappearing on the older parts, 
larger toward the branch tips, variable but usually quadrate to oval or 
shortly lingulate, with slime papillae on the margin and the abaxial surface. 
Plants unisexual. Male plants unknown. Female inflorescence on a short 
modified ventral or lateral branch; female bracts ovate, about twice as 
long as the leaves of sterile shoots, 2-lobed for V 3 -V 2 their length, 
crenate to dentate, the lobes acute; the sinus narrow; female bracteole 
similar to the bracts. Mature perianth and sporophyte unknown. The name 
the L, elongatiis, lengthened ; because the stems are longer than those of 
0. demidatUMj of which it was once considered a variety, — In wet peaty 
situations ; among other bryophytes ; alpine. 

Illustrations; Macvicar (374) 309, figs. 1-3; K. Mueller (409) 2: fig. 62; 
C. Jensen (323.5) 195, 1 fig. 

Examinations: None. 

Type locality: Lycksele, Lapland (Angstrom). The type material was dis- 
tributed as Sphagnoecetis communis by Gottsche & Rabenhorst as their Hep. Eur. 
Exsic. No. 440. 

Range: Greenland (164), Me. (369.1), N. H. (203), Ont. (164) ; Iceland (409) ; 
Eur. (409). 

5. Odontoschisma gibbsiae^^® Evans, Bot. Gaz, 36 :341, 1903. 

' Plants in mats or creeping among other bryophytes, yellowish green 
to reddish 'dr brownish green., Stems prostrate with ascending tips, about 
300,71 thick/with ventral or terminal flagella, sparingly and irregularly 
branched,; branches ventral or lateral. Rhizoids few. Leaves, alternate, 
distinctly" succubous, not to slightly decurrent dorsally, imbricate, erect- 
spreading, not lobed,' orbicular, about I mm long and wide,, .gradually' 
larger .from, the base, of 'a .leafy shoot upward, not bordered by different 
cells, 'Strongly .concave,; more 'or dess ■■dilated at ventral base, arching to 


pbVsi €. 
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Odontoschisma gibbsiae. 1, Part o£ plant with 3-ranked leaves above, 
x9. 2, Part of plant, ventral view, x9. 3, Young underleaf, x 125. 4, More 
mature underleaf, x 125. 5, Median leaf cells, x 175. 6, Marginal leaf cells, 
X 125. (After Evans.) 


or beyond the middle of the stem, apex rounded ; margin entire. Cells of 
the leaf middle about 19 ju,, of the margin 16-23 fi, of the base about 23 /x, 
the pigment limited to the lining of the cell cavity; cell walls thin between 
trigones; trigones very large, rounded and greatly bulging into the cell 
cavity, the cell cavity therefore stellate, and the thin places mere pits, 
occasional trigones confluent; cuticle very thick, smooth to minutely 
verruculose. Gemmiparous branches thin, vermiform, long, simple, pros- 
trate to ascending, terminating normal vegetative branches ; gemmae single 
or in chains, on the margins and the abaxial surfaces of the upper leaves, 
and also from the tip of the stem, ovoid to pyriform, 1-2-ceIled, outer 
wall thick, transverse wall thin. Underleaves minute except at the base 
of a branch, irregular in form, sometimes vaguely 2-toothed, with slime 
papillae on the margin. Reproduction and sporophyte unknown. Named 
in honor of Gertrude Gibbs, who first found it, while working at the 
Minnesota seaside biological station. — On a log. 


Illustrations : Evans, Bot. Gaz. 36 : pi. 19, figs. 29-34, 1903 ; Clark & Frye 
(81) 119, figs. 1-6. 

Examinations: B. C. Port Renfrew on Vancouver Island (Gertrude Gibbs) 

1901. 

Type locality: Port Renfrew on the south shore. of Vancouver Island, British 
Columbia (Gertrude Gibbs). This is about Lat. 48® 35' N., Long. 124® 13' ,W. 

Range : B. C. (140.1). Known only from the type collection. 
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6. Odofitoscliisma (Aust.) Underw. Bull. I!!. State. Lab. Nat. 

Hist. 2:92, 1884. 

Sphagnoecetis macounii Aust., Bull. Torr. Bot Club 3:13, 1872. 

Sphagnoecetis communis var. tessellata Berggr., Kongl. Sv. Vet. Akad. Handl. 
13(7) :101, 1875. 

Jungermannia tessellata Berggr., Kongl. Sv. Vet. Akad. Handl. 13(8) :43^187S. 

Cephalosia austini Pears. List of Canadian Hep. 10, 1890, a part of Geol. and 
Nat. Hist. Survey of Canada. 

0. tessellatum C. Jens., Medd. om Greenland 15 :369, 1898. 

0. sphagni var. tessellatum Kaal., Vidensk. Skrift. 1 ;14, 1898. 

Plants in patches or creeping among other bryophytes, pale green to 
whitish green or rarely brownish green. Stems 0 . 8 - 1 . 5 cm long, prostrate 
or with apex and branches ascending, flexnose, about 200 /x thick, almost 
leafless below, with occasional flagella ; flagella ventral in origin, mostly 
from basal region of the plant, with distant rudimentary leaves ; branches 
few, mostly lateral in origin but some ventral. Rhizoids few except on the 
flagella and near base of stem, not on the underleaves, colorless. Leaves 
alternate, almost transverse to distinctly succubous, not decurrent, imbri- 
cate, erect to erect-spreading, broadly roundish, about 750 p. long and 
850 jCA wide, not lobed, almost hemisphericaily concave, not bordered by 
different cells ; about half clasping the stem ; apex rounded to indistinctly 
2-!obed; margin entire, widely incurved, not dilated at the ventral base. 
Cells of the leaf middle about 28 /x, of the margin 22-25 p, and of the 
base about the same as of the middle; walls thin between trigones; 
trigones large, sometimes almost as large as cell cavities, bulging far 
into the cell, making the cell cavity stellate, marginal wall of the outer 



Odontoschisma macounii 1, Three gemmae, x212. 2, Male' bracteole, 
x24. ■ 3, .Median leaf' cells, x2l2. 4, Marginal leaf cells, x 148. ' 5, Tip, .o.f 
plant, , ventral , view* X 24. 6 , Underleaf, .x 148. 7, Female bracteole, x 10 . 6 . 
8, ;F€male:,bract, x 'lG.6.„ '9, Cells’ from middle of perianth, x 148.' 10,' Part. of. 
plants with perianth,, x 10.6. .11, Longitudinal section of' female tip: with 
'arche,goma".,(a') and ,.'S'.lime oeils.. (.r), x24y:12, Underlccif, . x 148." 13, Male 
inflorescence, x2C. 14, Part of mouth. of perianth,' x,148..'' (All alter. Evans.) 
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row o£ ceils thick; cuticle quite thick, smooth. Gemmae at the tips., of 
smali-'leaved branches, from the margins of the leaves and imderleaves, 

1- 2-celled, ovoid to ellipsoid, with rather thick walls. Uiiderleaves com- 
mon, small to large, on upper part of gemmiparous stems as large as the 
leaves, concave and appressed when large, roundish to longly oval, with 
slime papillae ; the slime papillae numerous, marginal, pyriform. Plants 
unisexual ; both inflorescences on short lateral or short ventral branches. 
Male branch short, lateral or usually ventral ; male inflorescence bud-Hke, 
constituting about all the male branch ; male bracts 6-8, smaller than the 
leaves of normal sterile stems, quite concave, truncate to shortly 2-iobed, 
inflated near ventral base, often with a small infiexed tooth about the 
middle of the dorsal margin; male bracteole like the male bracts; anther- 
idium 1. Female branch short, modified, usually ventral but sometimes 
lateral in origin; female bracts larger than the largest of the leaves of 
sterile branches, ovate, about 1.4 mm long and 7 SO /a wide, concave, 

2- lobed to about % the length; the margins subentire to irregularly 

toothed ; the lobes and sinus both acute, with numerous marginal papillae ; 
female bracteole like the bracts in size and form. Perianth shortly cylin- 
dric, about 3.4 mm long and 950 ix wide, V 2 -%-emergent, somewhat 
contracted at both ends, bluntly 3-angled, more plicate toward mouth, 
gradually and little narrowed to mouth; mouth the diameter of 

the perianth, irregularly slightly lobed and entire to crenulate. Sporangium 
ovoid. Elaters about 9 /a thick; spirals 2, loosely wound. Spores about 
14 /A, finely verruculose, reddish brown to brown. Named in honor of 
John Macoim, a Canadian botanist, who first found it. — On rocks; on 
thin soil over rocks ; alpine. 

Illus'crations : Evans, Bot Gaz. 36: pi. 18, 1903; K. Mueller (409) 2: fig. 64; 
Macvicar (374) 310, figs. 1-7 ; Meylan (386) fig. 153 ; C. Jensen, Medd. otn Groen- 
land 15:370, figs. 1-4, 1898. 

Examinations: Minn. Grand Marais in Cook County (G. H. Conklin 3552) 

1930. 

Type locality : Twenty-five miles north of Michepicoten, Ontario (John 
Macoun). This would make it close to Lat. 48® 14' N., Long. 84® S3' W. 

Range: Greenland (320), Ellesmere Isl. (56.01), N. S. (413), Keewatin District 
of Canada (485.6), Que. (485.6), Ont (373), Mich. (97.1), Wis. (97.2), Minn. (97.1), 
Yukon (140.1), Alaska (56.01) ; Asia (325) ; Spitzbergen (56.01) ; Eur. (325). 

CEPHALOZIOIDEAE^is 

Stems prostrate to erect ; sterile branches ventral in origin. Leaves 
alternate, succubous but varying from nearly transverse to nearly hori- 
zontai in ' insertion, not or hardly decurrent ■ dorsaily,. : simply: 2-lobed, 
without a, border of different; cells ; margins entire, to, sinuate; lobes .equal 
or' when unequal the ventral one The larger ; sinus descending „ the 

•leaf le,ngth. , Cells, of the-. leaf; middle with' walls Thin, or ; somewhat '■thick- 
ened; trigones none to small. Gemmae spherical or elliptical to ovoid or 
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angular^, i"2-celie4 unknown in a number of species. Underleaves want- 
ing, or on sexual branches only, or scarce to moderately abundant. Plants 
bisexual or unisexual. Male inflorescence on a stem or lateral branch, or 
often on a ventral branch, terminal when the branch is short, or usually 
farther down when it is elongate ; male bracts 2-3-lobed, often with 1 
tooth on the dorsal margin; antheridia 1 per bract. Female inflorescence 
on an ordinary stem, or on a lateral or usually a ventral branch, the 
branch commonly short and modified; female bracts larger than the 
leaves, 2-5-lobed ; bracteole free or united with one or both bracts. Peri- 
anth ^-%-emergent, i%-S times as wide as the mouth, mostly 3-ridged 
with one ridge dorsal, the ridges blunt and entire; mouth not tul':)iilar, 
not entire. Seta in cross section so far as well known of 8-15 large epi- 
dermal cells ; interior cells 4 or more, equal to or smaller than the epider- 
mal ones. Sporangium with wall 2-3 cells thick. 


Leaves with ventral margin not greatly arching or if so not in- 
curved to form a sac-Hke cavity ; leaf lobes rounded to acu- 
minate, but if sharp the tip ending at most in a single row 
of 3 cells. 

Epidermal cells of the stem pellucid; sinus descending 14-% the 

leaf length ; underleaves scarce Cepha!ozia,pA77 

Epidermal cells of the stem not pellucid ; sinus descending 

the leaf length; underleaves moderately abundant but 

small Cladopodieila.p. S(K} 

Leaves with ventral margin very greatly arching near base and 
incurved to form a sac-like cavity ; leaf lobes ending in a 
very long incurved acumen tipped with a single row of 5-10 

cells Notvellia.p. 504 

Noweilia 



E Cladopodiella 



Epidermal cells of seta not observed 


Cepbalozia 


V 

c 


Branches ventral 

Epidermal cells of seta larger than interior cels 

Odontoscbisma 



Dorsal antheridial lobule wanting 
Branches ventral or rarely lateral 

■ Dorsal antheridial lobule present . 

Branches behind ventral margin of leaf 
.Epidennal cells of seta, about like interior cells 


Phylogenetic diagram of North American Ceplialozioldeae and 
Odontoschismoideae. 
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Relationships among North American Ceppialozioideae and 

Odontoschismoideae 

The remarks tinder the letters below are pertinent at the correspond- 
ing letters on the diagram on opposite page. 

(A) Gemmae not angular; leaves not lobed or shallowly 2-lobed ; 
female inflorescence a modified branch. 

(B) Trigones moderately large to bulging. 

(C) Epidermis of stem pellucid; gemmae angular or not so; leaves 
deeply 2-lobed; female shoot mostly with normal leaves; trigones small. 

(D) Epidermis of stem not pellucid. 

(E) Gemmae not angular; epidermis of stem not pellucid. Structure 
seta unknown. 


CEPHALOZIA”® Dum. Rec. d’Obs. 18, 1835. 

■ngermannia section Cephaloda Dum. Syll. Jung. 60, 1831. 

‘imgermannia section Bicuspides Nees Naturg. Eur. Leberm. 2:211, 1836. 

Trigonanihus Spruce, Trans. Bot. Soc. Edinburgh 3 :207, 1849. 

Cephaloda subgenus Eucephaloda Spruce, On Cephalozia 30, 1882. 

Eucephaloda Schififn., Engler & Prantl Nat Pfl.-Fam. 1(3) :97, 1895. 

Plants whitish green or yellowish green to brownish or blackish; 
normal sterile leafy shoots 0.4-1 mm wide. Stems small, 0.3-3 cm long, 
prostrate to suberect, simple or branched, with or without flagella; the. 
branches ventral in origin; epidermal cells of the stem more or less 
pellucid, usually larger than the interior ones. Rhizoids few to numerous, 
usually more or less in groups. Leaves alternate, succubous but varying 
from nearly transverse to nearly succubously horizontal in their inser- 
tion, distinctly to not at all decurrent, distant to imbricate, simply 2-lobed, 
about as wide as long or a little longer; margin entire; lobes equal or 
usually the ventral one a little larger, often connivent ; sinus descending 
%=-“% the leaf length, acute to rounded. Cell walls of leaves thin or 
slightly thickened; trigones none or very small; cuticle usually smooth, 
sometimes papillose. Gemmae at the tips of the stems, 1-celled, spherical 
to ovoid or angular. Underleaves rarely a few on sterile stems, present 
among the female bracts and the bract-like leaves beneath them, some- 
times present on male branches and among male bracts. Plants bisexual 
or, unisexual. Male inflorescence terminal or intercalary on a main shoot 
or on an elongate ventral branch, or terminal on a short ventral branch ; 
male bracts commonly 2-lobed, rarely 3-lobed; antheridia 1 per' bract. 
Female inflorescence usually on a short ventral branch, rarely terminal 
on a long ventral branch or on a main stem; female bracts nearly always 
, united with, each other and with the bracteole, larger. than the leaves., as 
long as wide, or longer, 2-5-lobed,;. bracteole, alw’-ays ■present; . Perianth 
free from the bracts, -emergent, 3-angled at least near tip, one of 
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pleniceps 

2 

ambigua 

3 

bicuspi- 

datO/ 

1 . Plants witli flagella 

+ 


-f 

2. Plants bisexual or unisexual 

b 

b 

b 

3. Leaves dorsally decurrent greatly, woderatelv, little, not 

n-i 

n 

n 

4. Leaves about ^jqual in length and width, or the number of 




times as long as wide indicated . 

e 

e 

e 

5. Rhizoids when mature with several lobes at tip 

- 

- 

- 

6, Median cells of leaf from normal sterile stem, in /i 

30-40 

25-35 

35-42 

7. Lobes of sterile leaves not, little or c^istinctlv connivent 

n-d 

ii-d 

1-d 

8. Cells of leaf lobes from normal sterile stems, in ju 

30-35 

22-30 

35-42 

9. In cross section of stem the epidermal cells much larger than 




the interior ones 

+ 

j 

+ 

10. Sinus of sterile leaf descending fraction of leaf length indicated . 

H-Vi 

Vi-Vi 

Vi-Vz i 

11. Width of leaf of normal sterile stem, in number of cells 

12-18 

10-12 

10-15 I 

12. Female inflorescence on a 5hort or a long branch 

s 

s 

1 

s 1 

13, Female bracts with number of chief lobes indicated 

1 

1 2-4 

2 

2 

14, Sinus of female bract descending fraction of bract length 




indicated 

U-K 

M 

V 2 



IS. Mouth of perianth crenulate, dentate, ^etulose, ciflate, 


i 


lacimate, lo^ed, suh 

cd 

' b-fc 

Id 

16. Male bracts larger, .mialler or about same as leaves of normal 

t 



sterile stems 

1 

■ 1 

m 

1 


the angles dorsal; mouth rather large, not tubular, dentate to ciliate. 
Seta long, in cross section usually of 8 epidermal cells and 4 smaller 
interior ones. Sporangium wall 2 cells thick ; epidermal cells with nodular 
thickenings or rarely the whole walls thickened ; inner layer with semi- 
annular thickenings or rarely with annular or nodular ones. Elaters .with 
2 spirals.,' Spores. 8-18 g.. The name from Gk. cephale, and 
branch; in reference to the usual short ventral female branches. 

.The. chief character s..:shov/ing relationships 'within,, .the genus cire 
probably , the,,, trend toward short ventral reproductive branches , in ..which 
the .female seems .to ,have„.suGceeded-'first, the. mouth of the perianth; the 
separation of '.the .sexes, the, cross ,,se of -..the .stem. The ..stems, mid the, 
spGrGphytes.needmore study 'and comparison. 
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1. Cephalozia pleniceps^^o (Aust) Lindb., Medd. Soc. Fauna FI. Fennica 
9:158, 1883. 

Jungermannia pleniceps Aust, Proc. Acad. Nat. Sci. Philadelphia 21 (1869) :222, 
1870. 

C alpicola Massal. Hep. Veneta 89, 1870. 

C hicuspidata var. alpicola Massal. & Carest, Nuov. Giorn. Bot. Ital. 12:339, 
1880. 

C. crassiflora Sprnct, On Cephalozia 40, 1882. 

C, symboUca YZT, sphagnorum M.d.ss3l., Malpighia 21 :18, 1907. 

C. Kaal. & Nichols, Jour. Bot, 49:105, 1911. 

C. pleniceps var. macranthaK, Muell., Rabenh. Krypt-Fl. 6(2) :31, 1912. 

Plants in patches, pale green to brownish green. Stems 0.6-2 cm long, 
prostrate to. snberect,. somewhat flattened ' dorsiventrally,;, about 8 cells 
wide and 7-8 thick,, with' .few branches,' with flagella ; flagella ' numerous, 

, 3 20 J ggps^ ■ , . ' . ' , 

We fail to see anything in this which does not suggest merely an mdwidual response to an 
unusually wet situation. If that is the case, the differences are not even varietal. 
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fleshy, leafless or with small leaves; branches arising ventrally; cross 
section of stem showing two sizes of cells, all with about equally rather 
thickened walls; epidermal cells the larger, 12-16, the largest 3S-40 p.; 
interior cells averaging about half as great in diameter. Rhizoids numer- 
ous, in groups, rather short. Leaves alternate, quite distinctly sticciibous 
to nearly horizontally inserted, not or slightly dorsally decurrent, distant 
to imbricate, erect- spreading, somewhat dorsally secund, simply 2-lobed, 
obliquely rounded-ovate, very concave, rather thick, 12-25 cells wide, 
mostly 300-550 g. wide, margin entire; lobes ovate-triangular, commonly 
slightly unequal with the ventral one the larger, acute, usually somewhat 
connivent; sinus descending the leaf length, obtuse to rounded. 



Cephalozia pleniceps. 1-4, Leaves, x 12.2. 5, Part of mouth of perianth, 

X 10.6. 6-7, Female bracts, x 12.2. 8, Part of sterile stem, x 12.2. 9, Male 
bract, X 10.6. 10, Female bracteole, x 12.2. 11, Cells of lobe of leaf, x93. 

12, Part of plant with perianth, male (m) inflorescence and flagella (/), 

X L9. 13, Part of sterile stem, dorsal view, x 10.6. 14, Cross section of 
stem, X 106. (11, after Jensen; 1-4, 6-7, 10, after Howe; the others after 
K. Mueller.) 

Cells of the leaf middle 30-45 ju, of the lobes about the same, of the base 
33-60 /X ; walls very little thickened ; trigones wanting ; cuticle smooth. 
Gemmae in spherical groups, terminal, ovoid to pyriform, 1-celled, 14-20 /x. 
Underleaves wanting except occasionally toward the tips of the branches, 
linguiate. Plants bisexual. Male branches ventral, more or less modified, 
or the' inflorescence on the main stem ; male inflorescence terminal or inter- 
calary; male bracts similar to ^ the leaves in size and form, but with an 
incurved' tooth near the base of the dorsal margin; aiitheridium 1. Female 
branch ventral in origin,: short, much modified; female bracts about twice 
as long as ■ the leaves, 2-4-lobed for their length,' otherwise entire 

or with E' few blunt' teeth ; the lobes lanceolate, entire,; the sinus acute ; 
bracteole similar to the bracts, ..narrower, united- with the 'bracts. . Perianth 
cylindric, triangular in the upper ,,%*-Mv'^4-”%~emergent, 2-3/ cells thick 
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in lower half, 1 cell thick in upper half, acutely contracted to the mouth ; 
mouth the width of the perianth, crenulate-dentate. Sporangium 

cylindric, blackish brown, its wall 2 cells thick; epidermal cells large, 
rather thickly walled, without thickenings or with nodular thickenings 
at the margins of the valves ; inner wall layer •with numerous semiannular 
thickenings. Elaters about 14 thick; spirals 2, pale reddish brown. 
Spores 12-18 /x, densely papillose, reddish brown. The name from L. 
plemiSy abundant, and captit, head; apparently in reference to the common 
occurrence of heads of gemmae. — On moist rocks and banks; on peaty 
soil ; among Sphagnum; alpine. 

Illustrations: Howe, Mem. Torr. Bot. Club 7: pi 104, 1899; K. Moeller 
(409) 2: % 8; Macvicar (374) 262, figs. 1-6; Meylan (386) fig. 143; Jensen (323.5) 
205, 3 figs.; Steere (485.5) 66: figs. 5-9. 

Examinations: Alia. Altrude Lakes in Banff National Park (Rakestraw) 
1937. — B.C. Halcyon (MacFadclen 581) 1927. — Mass, Worcester (Greenwood) 
1914. — Mich. Sugar Island in Chippewa County (Steere 3474) 1933. — Minn. Pine 
Island in St, Louis County (Conklin 3070) 1^7. — N.H. Glendale (Laura Carter 
204) 1904.— W F. Brayton (Burnham 6) 1915.— W E. Halifax (Brown 261) 1924.— 
Ohio. Cliampaign County (Ta 3 dor) 1923. — Vt. Hartford (Lorenz) 1910. — Wash, 
Pacific Beach (Foster 1503) 1911. — Wis. Douglas County (Conklin 1896) 1923.— 
PVyo. Grand Teton National Park (Rakestraw) 1938. 

Type locality : White Mts., New Hampshire (Oakes). 

Range: Greenland (322), Ellesmere Isl. (56.01), Baffin Isl. (277.2), N.S. 

(53.2) , Me. (155), N.H. (506), Vt. (244), Mass. (303), Conn. (159), N.Y. (58), 
Que. (431), Ohio, Mich. (415), Wis. (98), Minn. (94.1), Wyo., Mont. (82), Alta. 

(46.2) , Yukon (51), Alaska (190), B.C. (371), Wash. (81), Ore. (457), Cal (515), 
N.Mex. (272) ; Asia (19.05) ; Eur. (325) ; Iceland (248.1). 

2. Cephalozia ambigua ^22 Massal., Malpighia 21 :22, 1907. 

C. hicuspidata var. atra Am. Lebermoosstudien Noerdlichen Norwegen 10, 1892. 

C. hicuspidata var. arctica Bryhn & KaaL, Rept. Second Norwegian Arct. 

Exped. in the “Fram,” Bryophyta 44, 1906. 

Plants in very small patches, yellowish brown to blackish brown; 
leafy shoots about 400 /x wide. Stems 3-7 mm long, prostrate to ascending, 
irregularly considerably branched, with several flagella; branches ventral 
in origin. Rhizoids somewhat numerous, short. Leaves alternate, nearly 
transverse to succubous, not decurrent, distant to somewhat imbricate, 
suberect to almost appressed to the stem, simply 2-lobed, ovate to quadrate- 
ovate, about 400 jtx wide, distinctly concave ; margin entire ; lobes triangular- 
ovate, equal, usually incurved, acute to obtuse or rounded, neither connivent 
nor spreading; sinus descending the leaf length, roundediy obtuse. 

Cells of the leaf middle 25-35 /x, of the lobes 22-30 ja, of the base 25-40 jx ; 
walls little thickened ; trigones none or quite small Gemmae appareiitly 
unknown. Uiiderleaves granting or a few near the tips of the stems, small, 
subitlate, entire, sometimes a -single row of cells. , Plants bisexual, Mak 
inflorescence intercalary or terminal on the male branches ; male bracts 
relatively few, like .the leaves but' more' concave. Female 'branches short, 

''big' u a. , ■ : 
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Cephalozia ambigua. 1, Leaf, x32. 2, Part of mooth^ of perianth, 
x85. 3, Part of plant with young perianth, x7.9. 4, Plant with male (m) 
inflorescence, x7,9. 5, Underleaf, xll7. 6, Female bracts and their brac- 
teole (b) below, x 10.6. 7, Lobe of leaf, x 58. (5, original; all others after 
K. Mueller.) 

modified ; female bracts 2-3 times as large as the leaves of sterile stems,. 
2dobed for Vs their length; the lobes entire, acute to obtuse; the sinus 
roundedly obtuse; bracteole narrower than the bracts, similar to the 
bracts and united with them at base. Perianth half or more emergent, 
3-angled to well toward base, gradually contracted to mouth ; mouth wide,, 
shortly 4-6-lobed, the lobes crenulate. Sporophyte unknown. The name 
the L. ambigmts, uncertain; expressing Massalongo's feeling about the 
species when he named it.— -On high mountains and in arctic regions, on 
bare moist soil. 

Illustrations: K. Mueller (409) 2:fig. 7; Macvicar (374) 262, figs. 1-4; Gil 
(76) fig. 280. 

Examinations : None. 

Type locality : European. 

Range: Ellesmere Isl. (56.01) ; Pirn Island (56.01) ; Southern Appalachian Mt.s. 
(64.5) ; Eur. (409). 

3. Cephaio2ia bicuspidata^ss (L.) Dum. Rec. d’Obs. 18, 1835. 

Jungermannia bicuspidata L. Sp. PL Ed. 1, 1132, 1753. 

Jungermannia bicalyculata Raddi, Mem. Soc. Ital. Modena 19:30, 1817. 

Jungermannia rigidula Hueben. Hep, Germ. 174, 1834. 

Jungermannia wenselii Corda, in Sturm FI. Germ. 2:171, 1836. 

Trigonanthus bicuspidatus Spruce in Hartm. Skand. FL, Ed. 10, 2 :143, 1870. 

Eucepkalosia hicuspidata Schiffn., Engler' ^ Prantl Nat, Pfi.-Fam,. 1(3) :97* 
,■,1895. ' 

: Plants in patches or ^scattered among other bryophytes, whitish , greeii 
or/dark green; to; reddish, brown or almost .blackish ; leafy shoots. 0.5-1 mm 
wide. Stems 0.5-2 cm . long, prostrate' to ascending, , pale green, irregularly, 
branched.; 'flagella . several,; with, small leaves; 'branches arising .veiitrally.; 
.rej.uvenations , common underneath the 'perianth. Rhizoids:: n.miierou's, .in 
tufts. Leaves alternate, distinctly succubous to nearly transverse, not 
decurrent, distant to imbricate, spreading to erect-spreading, simply 

. 123 Li":kiis'.pi..'dS' ta. r ' 






J ^ Clark: Hepaticae of North America 483 

2-Iobed, oval or quadrate-oval; normal leaves averaging 12-14 cells widcj 
concave, larger toward the stem tip ; margin entire ; lobes lanceolate, 
commoiil})^ slightly unequal with the ventral one the larger, straight or 
curved in the same direction rather than connivent, ending in a single row 
of 2-3 cells; sinus descending %—% the leaf length, acute to rounded; 
leaves of flagellate branches much smaller, not concave, often divided to 
near the base, the segments sometimes subulate. Cells of the leaf middle 
35-42 /X, of the lobes and of the base about the same, pellucid; walls only 
slightly thickened; trigones wanting; cuticle smooth. Gemmae rare, in 
clusters at the tip of the stem or branches, spherical or ovoid, l~celled, 
about 25 /X long, whitish green. Underleaves wanting except as associated 
with the bracts and bract-like leaves below them. Plants bisexual. Male 
branches arising near the female ones, somewhat elongate and with some 



Cephalozia hicuspidata. 1-2, Part of mouth of perianth, varying under 
different conditions, x80. 3-4, Small leaves, x80. 5, Sterile shoot, x8.8. 

6, Part of plant showing branch with modified leaf below it, x 14. 7-8, Lobes 
of leaves, x 80. 9, Part of plant with perianth and one male branch with 
antheridia (a), x7. 10, Large wide leaf, x80. 11, Female bracts and brac- 
teole (b), x6.4. 12, Part of plant, the part with distant leaves, growing in a 
greenhouse, x8.6. (6, after Evans; 9, 11, after K. Mueller; the others after 
Rejment.) 

normal leaves at base ; male inflorescence terminal or intercalary ; male 
bracts similar to the leaves, rather larger than smaller, more concave, 
often with a tooth at the base of the dorsal margin ; antheridium 1. Female 
branches ventral in origin, short, or somewhat elongate so there are some 
normal leaves at base; female bracts about 3 times as long as the normal 
leaves, 2-Iobed to about % their length; the lobes triangular to lanceolate, 
acuminate, entire or with 1-2 teeth on the mai‘gins; bracteole united with 
the bracts at base, similar to the bracts. Perianth cylindric to somewhat 
fusiform, 2-3.5 mm long, 750-1000 /x wide, %-%-emergent, 1 cell thick 
to near the base, bluntly 3-angled near tip, sometimes in maturity the 
angles : extending toward base % the length' .of: the, perianth, .slightly and 
. gradually" contracted to the mouth ; mouth’ the width of the perianth,:; 

cilio-dentate, the projections composed of 1-2 rather long cells. Sporan- 
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gium oblong-ovalj, blackish brown, its wall of 2 layers of cells ; epidermal 
cells with nodular thickenings ; inner layer of wall with semiannular thick- 
enings. Elaters about 12 /a thick ; spirals 2, loosely wound, reddish brown. 
Spores 12-16 /x, finely papillose, reddish brown. The name the L. bi, twOj, 
and cuspidatus, with pointed ends; referring to the 2-pointed leaves.— 
On moist and commonly bare soil ; on damp rocks or stones ; on rotten 
wood ; in swamps among mosses. 

Illustrations: Gil (76) figs. 278-279; Macvicar (374) 259, figs. 1-5; Hooker 
(285) pi. 11, figs. 1-12, and Suppl. pi. 4; Meylan (386) fig. 142; Ekart (124) pi. 7, 
fig. 53; Pearson (433) pi. 57; Jensen (323.5) 195, 4 figs.; Schiffn., Engler & 
Praiiti Nat. Pfl.-Fam. 1(3) : fig. 53, A-B; K. Mueller (409) 2: fig. 3; Leitgeb, Die 
Leberm. 2: pis. 7-8, 1875; Warnstorf (523) 222, fig. 1; Kurz & Little, Bull. Fla. 
State College for Women 26(3) : fig. 66, 1933; Ammons (3.1) 137, fig. A; Doiiin, 
Bull. Soc. Bot. France 60:485, fig. 37, 1913; Rejment, Plaiita Polonica 6: pi. 1, 
figs. 1-6, 1937, 

Examinations: Alaska. Ratz Harbor (Frye 308) 1913. — B.C. Roseburg (Mac- 
Fadden 484) 1927; Swanson (Frye) 1913. — CaL Weitchpec (Frye) 1933.— 
Turkey Run State Park (Drexler 1135, in part) 1937. — Ky. Natural Bridge (Taylor 
7) 1925. — Labrador. Port Burwel! (Pierre Dutilly 1718) 1933. — Me. Sit. Desert 
(Greenwood) 1926. — Mass. Worcester (Greenwood) 1908. — Mich. Pictured Rocks 
(Steere 542) 1933; Tahquamenon Falls in Luce County (Nichols) 1935.— iV.f/. 
Waterville (Lorenz 482) 1908. — N.Y. Greenport (Latham) 1939. — N.C. Roan Mt 
(Blomquist 87) undated. — Ore. Cape Arago (Frye) 1922. — IVash. Orcas Island 
(L. Clark) 1925; Mt. Rainier (Svihla 324) 1931. — Wyo. Norris Geyser Basin in 
Yellowstone National Park (Frye) 1925. 

Type locality : European. 

Range: Greenland (501), Ellesmere Isl. (56.01), Baffin Isl. (277.2), Labrador 
(510), Miquelon Isl. (373), Anticosti (431), Prince Edward Isl. (373), N.S. 
(53.2), N.B. (369), Me. (369.1), N.H. (359), Vt (169), Mass. (232), Conn. (203), 
N.Y. (64), Que. (178), Pa. (337.09), Ont. (373), Mich. (502), Ind., Ill (529), 
Wis. (94.1), Minn. (94.1), Wyo. (446), Mont (328), Alta. (46.2), Yukon (51), 
Alaska (239.1), B.C. (508), Ida. (80.1), Wash. (81), Ore. (499), Cal (84.1), Colo. 
(175), Fla. (337), Ga. (12), N.C. (480), Tenn. (268), Ky. (218), W.Va. (3.2), 
N.J. (506) ; Mex. (224) ; Asia (19.05) ; Africa (212) ; Canary Isles (325) ; Eiir. 
(374) ; Spitzbergen (524.3). 

4. Cephalozia iammersiana^24 Spruce, On Cephalozia 43, 1882. 

Jungermannia lammerstana Hueben., Flora 15:306, 1832. 

Jungermannia bicuspidata var. uliginosa Nees Naturg. Eur. Leberm. 2:253, 
1836. 

C. bicuspidata var. lamniersiana Nees Naturg. Eur. Leberm. 2:254, 1836. 

C. lammersii Kaal., Nyt. Mag. Naturvid. 33:172, 1893. 

„ Plants in dense spongy mats, dark green to .reddish browui' or blackis.h 
violet. Stems 1.5-3 cm long, ascending, rather sparingly branched, flagella 
rare or w^anting. Rhizoids numerous, from the stem and the bases, of, the 
leaves. Leaves . alternate, succubous, not decurrent, distant to approximate, 
erect-spreadmg,,simply 2 “lobed,.,. 0 :val to roundish-oval, concave, symmetric 
at base,. 14-16 cells wide,; margin entire.; lobes unequal, the' larger ventral, 
triangular-lanceolate,,.acuminate to.', acute,' straight to usually., incurved, and 
somewhat connivent;.', sinus., descending ^/^-%,„T.he leaf . length, „ o.btiise .to 


mer .s! a.* na. 
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rounded. Cells of the leaf middle 38-60 ft, of the lobes 35-40 /i, of the 
base 40-60 /x, pellucid ; walls but little thickened ; trigones none or quite, 
small ; cuticle smooth. Gemmae apparently iinkiiown. Underleaves wanting 
except on male branches and in association with the male and female 
bracts and the bract-like leaves subtending the latter, subulate. Plants 
bisexual. Male inflorescence on a somewhat elongate ventral branch, 
spicate ; male bracts similar to the leaves, rather larger than smaller, more 
concave, often with a tooth at the base of the dorsal margin ; male 
bracteole present; antheridium 1. Female inflorescence on normal elongate 
branches of ventral origin; female bracts several times as long as the 
leaves of sterile stems, ovate 'to almost rectangular, 2-lobed to %-% the 
bract length ; bracteole united with the basal region of the bracts ; the 



Cephalosia la^nmersiana. 1, Part of mouth of perianth, x76. 2, Bracts 
and bracteole {h), xlO.6. 3, Cross section of stem, x74. 4, Mouth of 
perianth, x 11. 5, Leaf, x 11. 6, Leaf, x49, (All after K. Mueller.) 


margin of bracts and bracteole entire to sinuate; the lobes lanceolate- 
subulate, acuminate, entire, ending in a single row of about 2 cells; the 
sinus acute. Perianth cylindric to narrowly elliptic, 1 / 2 -% -emergent, 
5-6-plicate near tip and bluntly triangular, 1 cell thick to base, purplish 
to violet, gradually and not greatly contracted to mouth ; mouth hyaline, 
about half as wide as the perianth, toothed, the teeth 2-3 cells long. 
Sporangium oval, its wall 2 cells thick; epidermal cells with nodular 
thickenings; inner layer with semiannular thickenings. Elaters long; 
spirals 2, reddish brown. Spores 12-15 /x, densely papillose, brownish. 
Named in honor of C. Lammers, who first collected it. — On moist soil ; 
■on wet wood. 

Illustrations: K. Mueller (409) 2: fig. 4; Pearson (433) pi. 58; Warnstorf 
(523) 1:222, fig. 2; Smith, Sowerby’s Eng. Bot pi. 2239; Macvicar (374) 260, 
figs. 1-6. 

■ Examinations: Alta. AMrnAt Lakes in ' Banff National Park (Rakestra'w) 
1937; Jasper Lake (MacFadden 307) 1926.— i^y. Sand Cave in Bell County (H. E. 
Bailey) undated.— Multnomah Falls trail (Rakestraw) 1938.— Cedar 
Breaks National Monument (Rakestraw) 1937.— Wash. Marysville. (Grant) 1925. 

Type locality: Mt. Bructeri (C. Lammers) 1830. Probably in reference to the 
highest peak in the Harz Mts. 
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Range: Me. (430.02), B.C (371), Ore. (84.3); Asia. (491); Europe (532); 
Canary Islands (325), 

Probably C. lammersiana is much wider in distribution in North America 
than the range above indicates. It “was not clearly distinguished from C. bicuspidata 
before 1912. It needs more study and comparison in details of stem, reproduction 
and sporopliyte. 

5. Cephaiozia connivens^^s (Dicks.) Lindb., Proc. Linn. Soc. 13 :190, 1872. 

Jungermannia connivens Dicks. PL Crypt. Fasc. 4:19, 1801. 

Blepharostoma connivens Dum. Rec. d’Obs. 18, 1835. 

Trigonanthus connivens Hartm. Skand. FL, Ed. 10, 143, 1871, in part. 

C. multi flora Lindb., Acta Soc. Sci. Fennica 10 :S01, 1875. 

Eucephalosia connivens Schiifn., Engler & Prantl 1(3) :97, 1895. 

Plants in patches or creeping among Sphagnum^ yellowisli green; 
leafy shoots about 1 mm wide. Stems 0.5- 1.4 cm long, prostrate or with 
ascending tips, light green, irregularly branched, flagella wanting ; branches 
arising ventrally, fairly numerous'; cross section of stem showing 8-10 
very large thin walled epidermal cells, the interior cells very much smaller 
and with rather thick wails. Rhizoids numerous, in groups, often irregu- 
larly swollen at tip as if they had begun a tuft of branches. Leaves alter- 
nate, very succubous to nearly longitudinally inserted, quite decurrent 



and bracteole (b), x l(i.6. 3, Cross section of stem, x74. 4, Mouth of 
perianth, x 10.6. 5, Part of a sterile stem, x 17. 6-7, Leaves, x 106. 8, Leaf 
and hyaline epidermis of stem, x65. 9, Part of plant with perianth and 
male (w) inflorescence, x8.5. (3, after Jensen; 6-7, after Rejment; the 
others after K. Mueller.) 

dorsally, ; distant to loosely imbricate, ' horizontally spreading or somewhat 
dorsaliy .secund, simply 2-lobed, obliquely suborbicular, 7-12 cells wide, 
the /larger ones toward, the .base; -margin -entire; lobes triangular, often 
unequal and then more often the ventral lobe the larger, connivent, acute 
.to aciimmate, usually' with a ro-w- of 2 cells at tip but.' sometimes with 
only 1 single cell; sinus descending of the leaf length, obtuse to 

rounded. Cells of the leaf middle 43-50 ju,, of the lobes 40-46 of the base 
45-60 >4 ; walls thin; trigones wanting; cuticle smooth. Gemmae at apex 
of stem, oval, 1-celled. Underleaves wanting except with the female bracts 


kon niv‘ ens. 


1944] 


Frye & Clark: Hepaticae of North America 


487 


and the bract-like leaves subtending them. Plants bisexual. Male inflores- 
cence near the middle or at the end of a ventral branch, the male branch 
near the female one ; male bracts smaller than the leaves, densely imbri- 
cate, concave, 2-lobed for the bract length, the dorsal margin with an 
inflexed tooth; male bracteole wanting; antheridiiim 1. Female inflores- 
cence terminal on a short modified ventral branch ; female bracts much 
larger than the leaves, 2-3-lobed to about % the bract length, the lobes 
lanceolate-subulate and entire; bracteole deeply 2-lobed, with a tooth on 
one or both sides, its base united with both bracts. Perianth cylindric 
when young, somewhat fusiform when, mature, %-% -emergent, bluntly 
.3-plicate in the upper 14, slightly acutety contracted to mouth; mouth 
rather wide, about half as wide as the perianth, lobed and longly ciliate, 
the cilia composed of 4-5 cells. Sporangium oblong-ovoid, reddish brown ; 
epidermal cells with nodular thickenings ; innermost wall layer with semi- 
annular and also some nodular thickenings. Elaters about 200 p. long, 
13-15 p thick; spirals 2, reddish brown. Spores 12-15 p, densely papillose, 
pale reddish brown. The name the L. connivenSj inclined toward each 
other; in reference to the strongly connivent lobes of the leaves. — On wet 
soil, preferably in peaty or mucky places; on rotting wood; on w^et rocks; 
among Sphagnum-. 


Illustrations: K. Mueller (409) 1: fig. 230 II, and 2: fig. 11; Macvicar 
(374), 264, figs. 1-6; Jensen (323.5) 201, 8 figs.; Hooker (285) pi. 15; Pearson (433) 
2: pi. 60; Meylan (386) fig. 144; Ekart (124) pi. 8, fig. 60; Gil (76) fig. 274; 
Steere (485.5) 62, figs. 4-7; Rejment, Planta Poionica 6:93, pi. 2, 1937; Ammons 
(3.1) 137, fig. C. 


Examinations : B.C. Shushwap Lake (Brinkman 729) 1908. — Cal. Smith River 
(Rakestraw) 1936, — Conn. Quinebang (Greenwood) 1921. — Fla. Sebring (Mc- 
Farlin 606) 1934. — Ga. Thomasville (Brown 14) 1923. — Me. Canton (Parlin 8373) 
1926.— Round Bay (Plitt 14) mi.—Mass. Andover (Kingman) mS.—Mich. 
Cheboygan (Ammons M236) 1931. — Minn. International Boundary in Cook County 
(Conklin 3038) 1927. — Miss. Ocean Springs (Pennebaker 6) 1937. — N.H. Mt. 
Moosilauke (Kingman 2130) 1912.— iV./. Highlands (Haynes 980) 1905.— iV.F. 
Glen Lake in Warren County (Burnham 28) 1917. — N.C. Pinehurst (Haynes 820) 
1905.— WS. Wobamkeh (Brown 231) 1924,— Ohio. Licking County (Taylor) 1923.— 
Pa. Glenalclen (A.F.K. Krout) 1908.— Cranberry Glades in Pocahontas 
County (Gray H105) 1923.— Wis. Black River in Douglas County (Conklin 1037) 
1916.— Ff. Brandon (Dutton 87) 1909. 

Type LOCALITY : European. 


Range Greenland (248), Labrador (510), Prince Edward Isl. (212), N.S. 
(53.2), Me. (369.1), N.H. (164), Vt. (245), Mass. (232), R.I. (142), Conn. (299), 
N.Y. (59), Ont (212), Pa. (337.09), Ohio, Mich. (415), III. (529), Wis. (94.1), 
Minn. (94.1), Iowa (88), Alta. (46.2), B.C. (46.1), Miss., Fla. (337), Ga. (52), 
S.C (299), N.C (43), Ky. (218.2), W.Va, (3.2), Va. (127), Md. (444), Del. (299), 
„ N.J. .(459.58),:; Asia (350); Africa (491) ; Eur. (409) ; Bermuda (146). , 

■V‘ 6. Cephaiozia Steph., Bull. Herb. Boissier, Set. :2,, 8,:27/, 1908; also 

- 'Sp., 'Hep. 3:291, :1908. 

C. affinis' Lindh., Medd.: Soc. Fauna FL Fennica 9:158, 1883. The name only. 


The species was confused with C. fnedia, so Jtiaterihl cited more than 20 years ago needs re- 
■examination. 
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Plants in patches, yellowish green. Stems prostrate, without stolons ; 
in cross section oval, with 10-12 large epidermal cells, and with 15 small 
interior cells with thick walls. Rhizoids moderately numerous, in groups. 
Leaves alternate, inserted horizontally or slightly succiibotisly, quite loiigly 
decurrent at the base, distant to contiguous, horizontally spreading, simply 
2-lobed, almost circular, 7-10 cells wide; margin entire; lobes triangular, 
often unequal and the anterior one usually the larger, straight or usually 
conniveiit, acute; sinus descending the leaf length, rounded to 



4, Female bract, x2L 5, Female bract and bracteole (6), x2L 6, Cross 
section of stem, x 191. 7, Leaf, x77. (All after K. Mueller.) 

acute. Gemmae unknown. Cells of the leaf middle 30-45 /a, of the leaf 
tip 30-35 ft, of the base 35-40 ft ; walls slightly thickened ; trigones w^anting. 
Underleaves wanting except in association with the female bracts and 
bract-like leaves subtending them. Plants bisexual. Male inflorescence 
constituting short modified ventral branches not far below the female 
inflorescence; male bracts smaller than the leaves but similar to them, 
saccately concave; antheridium 1. Female inflorescences terminal on short 
modified ventral branches; female bracts larger than the leaves, irregu- 
larly .3-lobed, or 2-iobed with an outer one of. the 3' remaining a tooth; 
bracteole about as large as the bracts, similar to the bracts in form. Peri- 
anth elongate-ovoid, %-%-emergent,- bluntly 3-plicate in the upper third, 
one cell .'thick to,, base, acutely narrowed to mouth;, mouth as wide 

as the perianth, shortly laciniate, the laciniae ending in teeth 2-3' cells long„ 
the cells.of. the teeth. 1.5-3 times as long. as. wide. . Sporangium ovoid, red-, 
dish brown. Elaters, '8-9 ft. thick; spirals 2. ' Spores , 8 ft, "finely punctate^ 
reddish/brown. Themame the L. ■related to or,iie,ar' to; .because it is 
very close to C w^dia.---On rotten wood'.’ 
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Illustrations : K. Mueller (409) 2 : % 16, 

Examinations: Cal. Sisson, now Shasta City (Pendleton) 1913. — Wash. Cow- 
litz County (Rakestraw) 1939. 

Type locality : European. 

Range: Cal (172), Wash.; Eur, (409). 

From the distribution, the few collections, the close resemblance of this to 
C. media^ and the rather common occurrence of the latter, we are led to wonder 
whether the careful re-examination of specimens labeled media would not increase 
the range of affinis. The basic difference lies in that C medm is unisexual and 
C. affinis is bisexual. 

7. Cephalozia loitlesbergerP^s Schiffn. Bryologische Fragmente No. 73, in 
Oesterr. Bot. Zeitschr. No. 5, 1912. 

Plants in patches, yellowish green; leafy shoots about 1 mm wide. 
Stems 0.S”1 cm long, prostrate, geniculate, irregularly and rather much 
ventrally branched, stoloniferous ; in cross section showing 10 large epi- 
dermal cells and 14-16 much smaller interior ones; epidermal cells thin 
vt^alled, about 40 p. in diameter; interior cells with thick walls, about 
15 p in diameter. Rhizoids numerous to near the tip. Leaves alternate, 



Cephalozia loltleshergeri. 1, A single female bract, x 16.4. 2, Leaf, x6S. 

3, Part of sterile stem, dorsal view, x 16.4. 4, Part of plant with perianth 
and male {m) inflorescence, xll. 5, Part of mouth of perianth, x22. 

6, Part of plant with perianth and male (m) inflorescence, x ll. (All after 
K. Mueller.) 

nearly horizontal to distinctly succubous, distinctly dorsally decurrent, 
distant to approximate, spreading to horizontally spreading, sometimes 
somewhat dorsally secund, simply 2-lobed, broadly ovate to somewhat 
.quadrate, 10“12 cells wide, averaging about 35 ju wide; margin entire; 
lobes narrowly triangular, from erect to connivent even to crossing each 
other, comparatively long pointed, ending in a single row "of 2-3 cells; 
sinus descending %-% the leaf length, acute to usually' rounded. Cells of 

loit" les berg' er L ' 
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the leaf middle 28-32 of the lobes 30-35 p., of the base 28-33 p ; walls 
somewhat thickened ; trigones none or small. Gemmae apparently un- 
known. Uiiderleaves wanting except in association with the female bracts 
and the bract-like leaves subtending them. Plants bisexual ; both sexual 
branches short, modified, ventral. Male branches near the female ones; 
male inflorescence constituting practically the whole branch ; male bracts 
6-8, about like the leaves in size, rather more deeply 2-lobed, imbricate, 
concave at base. Female branches with larger leaves which grade into 
the bracts ; female bracts 4-5 times as long as the leaves, 3-5-lobed for 
%-% their length ; the lobes lanceolate-subulate, entire, irregularly unlike, 
ending in a single row of 2-4 cells; the sinus acute; bracteole similar to 
the bracts, 2-3-lobed. Perianth oblong, large, about 5 mm long and 1 mm 
wdde,. %-%-emergent, 1 cell thick to the base, plicate in the upper %, 
slightly and very gradually narrowed to the mouth; 3 of the plicae in ma- 
turity extending well toward base, mouth large, about half the wfidtli of 
the perianth, deeply laciniate-ciliate ; cilia ending in a single row of 4-6 
comparatively long cells. Sporangium ovoid, reddish brown; epidermal 
and inner wall layers both with nodular thickenings. Elaters 10-12 p thick. 
Spores about 12 p, reddish brown. Named in honor of Prof. K. Loitles- 
berger of Goerz, who first found it. — On wet peaty soil or among 
Sphagnum, 

ILLUSTRATION'S : K. Miieller (409) 2 : fig. 12 ; Macvicar (374) 267, figs. 1-5 ; 
Steer e (485.5) 66, figs. 1-4. 

Examinations: NJl, Franconia Mts. (Evans) 1908. 

Type locality: ^‘Laudachsee” at Gmunden, now in Germany (Loitlesberger), 
August 1895. About Lat. 47° 57' N., Long. 13° 55' E. 

Range: N.S. (413), N.H. (191), Conn. (191), Mich. (213); Eur. (409). 

8. Cephalozia lacinulata^^o (Jack) Spruce, On Cephalozia 45, 1882. 

Jungermannia lacimdata Jack, in Gottsche & Rabenh. Hep. Eur. Exsic. No, 624, 
1877. 

Plants small, in patches, yellowish green. Stems prostrate, branched ; 
branches ventral in origin. Rhizoids numerous at least on certain portions 
"of the stem. Leaves alternate, distinctly succubous, not or hardly dorsally 
■decurrent, rather distant to somewhat imbricate, erect-spreading to' .spread- 
ing or dorsally secund, simply 2-lobed, broadly ovate, narrowed at base, 
thevnormai ones 5-7 cells wide, .almost plane; the leaves, of sterile shoots 
usually composed of only 15-20 cells;, margin entire; lobes, tria,iigular to 
. lanceolate, often unequal with the ventral usually the larger,. acute, mostly 
.erect or .spreading, rarely, slightly .'connivent; sinus descending , the 
leaf length,:' right-angular to rounded.. -Cells of the leaf .middle 45-50 'yx, . 
of the lobes 20-50 y, of the base 35-45 /x ; w^alls thin or nearly so ; trigones 
none or verj^ small. Gemmae imknown. Cnderleaves \vanting or rarely a 
few. Plants unisexual. Male plants in separate patches ; male inflorescence 

la sm" a liL' ta. 
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Cephalosia lacinulata. 1, Part of sterile plant, x 16. 2, Motitib of peri- 
anth, x85. 3, Female bracts and bracteole (h), x 16. 4, Leaf, x85. 5, Plant 
with perianth, x 16. 6, Part of mouth of perianth, x85. 7, Leaf, x8S. 

8, Plant with perianth, x 16. (All after K. Mueller.) 

on ventral branches, terminal or intercalary ; male bracts larger than the 
leaves of sterile stems, densely imbricate, extending toward the stem tip, 
elongate-ovate, with a short blunt incurved tooth near base of dorsal 
margin; antheridium 1. Female branch ventral, more or less elongate, 
modified when short, unmodified when long; female bracts about twice 
as long as the normal stem leaves, 2-lobed to about % their length, some- 
times with an additional tooth on one or both margins ; the lobes lanceo- 
late and acute or acuminate ; the sinus obtuse ; bracteole oval, 2-3-lobed, 
sometimes with an additional tooth on one margin, hardly united with the 
bracts at base. Perianth cylindric, %-%-emergent, somewhat biuntly tri- 
angular in cross section, gradually and but little contracted to mouth; 
mouth wide, % as wide as the perianth, with 12-14 laciniae; laciniae 
unequal, lanceolate, sharply pointed, split into numerous hair-like seg- 
ments ending in cilia. Sporophyte unknown. The name the L. lacmulatus, 
finely split up ; in reference to the mouth of the perianth. — On rotten wood. 

Illustrations: K, Mueller (409) 2: fig. 20; Meylan (386) fig. 148. 

Examinations: None. 

Type 'locality:' In Leutkirch Forest near Salem in Baden, , Germany (Jack), 
October, 1875. 

Range: Mich. (213); Ear. (409). 

The discovery of, this species by Mrs. Mary S. Taylor in Michigan is, remark- 
able. The location is east of Newberry, the county seat of Luce County in the North- 
ern Peninsula. The plant is otherwise known from only a few scattered locations in 
Europe." K. Mueller (409)' says that there is material so labeled in the herba- 
rium' of Stephani, accredited’ to Oregon; and to Japan, , but expresses the, belief 
that there is an error. With the Michigan discovery, Oregon material seems much 
more plausible. Perhaps the material and label both are as stated. 
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9. Ceplialozk catenuiata^so (Hueben.) Spruce, On Cephalozia 33, 1882. Not of 
Liiidb. Jour Linn. Soc. 13:191, 1873, according to Schiffner in Hedwigia 
54:316,1914, 

Jungermannia caienulata Hueben. Hep. Germ, 169, 1834, in part. 

Jungermannia hicuspidata var. ericetormn G.L. & N. Syn. Hep. 140, 1844. 

Jungermannia reclusa TayL, Jour. Bot. 5 :278, 1846, in part. 

C. reclusa Dum. Hep. Eur. 92, 1874. 

C, serriflora Lindb., Medd. Soc. Fauna FI. Fennica 3:188, 1878. 

C. virginiana Spruce, On Cephalozia 37, 1882. 

Plants in patches or mats, greenish brown or pale brown ; leafy shoots 
500-600 /X wide. Stems 0.4-1 cm long, prostrate, irregularly branched, 
without flagella ; branches ventral in origin, long, ascending ; in cross sec- 
tion with, 9- 10 epidermal cells. Rhizoids rather few, long, present to near 
tip of stem. Leaves alternate, distinctly succuboiis, not to distinctly 
dorsally decurrent, approximate to imbricate, spreading to horizontally 
spreading, sometimes dorsally secund, simply 2-lobed, broadly ovate-oval 



Cephalozia catenulata. I, Part of mouth of perianth, x 98. 2, Mouth of 
perianth spread out, x 17. 3, Female bracts, x 17. 4, Part of stem with male 
inflorescence, x 11. 5, Part of plant with perianth, x 11. 6, Leaf, x98. (All 
after K. Mueller.) 

or somewhat quadratic, narrowed at base, slightly concave, 10-15 cells 
wide; margin entire, except coarsely dentate where grading to the female 
bracts ; lobes triangular, usually unequal with the larger ventral, 4-6 cells 
wide at the base, acute, straight or slightly connivent, incurved when dry, 
ending in a single row of 1-2 cells; sinus descending about the leaf 
length, obtuse to rounded. Cells of the leaf middle 16-20 /x, of the lobes 
15-18 ft, of the base 18-25 ft ; walls somewhat thickened ; trigones wanting ; 
cuticle smooth. Gemmae in clusters,- on the tips of the stems and branches, 
spherical to ovoid or rarely angular, 1-celled, colorless, 14-18 ft. Under- 
leaves wanting except in association with -the female bracts and the bract- 
like leaves subtending them. Plants unisexual. Male inflorescence on un- 
modified ventral branches, terminal or intercalary ; male bracts 'few, 
closely imbricate, similar to leaves, more . concave, with, a tooth .on the 
dorsal margin; antheridium 1. Female., inflorescence, terminal on, a .very 
short modified ventral branch; female bracts about twice as long as the 
leaves,: 2-3-lobed, for" .the .length, 'the margins of the bracts and 

' ten" fi la' ta. . 
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their lobes spinose-dentate to serrate-dentate ; the lobes triangular, acute 
to acuminate ; the sinus acute ; bracteole much like the bracts, usually 
narrower, united at base w'ith both bracts. Perianth oblong or cylindric, 
%“ys-emergent, bluntly 3-angled for its whole length, 1 cell thick to 
base, gradually and rather little contracted to mouth ; mouth rather wdde, 
%-V2 the width of the perianth, subciliate, the cilia 1-3 cells long. Seta 
long ; in cross section showing 8 very large epidemial ceils and 4 much 
smaller interior ones. Sporangium ovoid ; wall of 2 layers of cells ; epi- 
dermal cells with nodular thickenings; inner layer of wall cells with 
annular thickenings. Elaters 7-9 fx thick; spirals 2, wide, reddish brown. 
Spores about 9-12 /i, finely papillose, brown. The name the L. catenulataj 
like a little chain; probably in reference to the leafy stems. — On rotten 
wood ; on peaty soil. 

Illustrations : K. Mueller (409) 2 : fig. 19, but at least not the female branch 
and bracts of fig. 18; Macvicar (374) 272, figs. 1-5; Pearson (433) 2: pL 54; 
Meylan (386) fig. 149; Schifiner, Hedwigia 54:313, figs. 1-4, 1914; Warnstorf (523) 

1 :222, fig. 5; Gil (76) fig. 277; Ammons (3.1) 137, fig. B. 

Examinations: Conn. Wamegam (Sheldon 41) 1908.— F/a Gainsville (Mel- 
win 128) 1916, — Ga. Thomasville (E.B. Taylor) 1906. — Ky. Natural Bridge (Tay- 
lor) 1925. — La. Covington (Taylor) 1924. — Md. Swan Creek in Anne Arundel 
County (Plitt 17) 1905. — Mass. Holden (Greenwood 11) undated. — Minn. Duluth 
(Conklin 1233) 1912.— Crawford (Haycock 12) 1912.— AT./. Clementon (Hay- 
cock 4) 1906. — N.y. Little Moose Lake in Herkimer County (Haynes 3009) 1929. — 
N.C, North Durham (Blomquist 8754) 1937. — N.S. Halifax (Brown 275) 1923. — 
Ohio. Hocking County (Taylor) 1921. — Pa. Bear Meadows in Center County (C.M. 
Roberts 39) 1924.~-W.Va. Bald Knob (Ammons 238) 1929.— IFu. Black River in 
Douglas County (Conklin) 1910. 

Type locality : On the highest points of the Eifel Mts. between Bonn and 
Trier, Germany (Huebener). 

Range: Miquelon Isl. (431), Prince Edward Isl. (373), N.S. (53.2), N.B. 
(369), Me. (369.1), N.H. (359), Vt. (241), Mass. (232), R.L (176), Conn. (203), 
N.Y. (255), Que. (178), Ont (431), Pa. (237), Ohio, Mich. (415), Wis. (98), 
Alta. (373), B.C. (508), Ida. (508), Wash. (508), Cal. (508), La. (212), Ala. (498), 
Fla. (266), Ga. (52), N.C (43), Va. (515), Ky. (218.2), W.Va. (3.2), Md. (444), 
N.J.; Mex. (224) ; Asia (350) ; Eur. (325) ; Spitzbergen (524.3). 

10. Cephalozia media^si Lindb., Medd. Soc. Fauna FI, Fennica 6:242, 1881. 

C. lunulaefolia?-^^ of many European and American authors. 

Jungermannia connivens f. symbolica Gottsche & Rabenh. Hep. Eur. Exsic, 
No. 624, 1877. 

C. catenulata var. pallida Spruce, On Cephalozia 33, 1882. 

C, multiftora Spruce, On Cephalozia 37, 1882. Not of Lindb., Acta Soc. Sci. 
Fennica 10:501, 1875. 

C. symbolica Breidl., Mitt Naturw, Ver. Steiermark 30:330, 1893. 

Eucephalosia media Schiffn., Engler & Prantl 1(3) :97, 1895. 

C. pallida Spruce Hep. Brit. Isles 146, 1900. 

C. symbolica Y 2 .r: pallida Mussul. Mulpighiz 21 1907. 

Plants in mats or creeping among Sphagnum, light green to dark 
green. Stems 1-2 cm' long, prostrate with ascending tips, flat dorsally,' 


ci,i 3.. 

According to Evans (171) Jungermannia lunxdaefolm Tivm.. Syll. Jung. Eur. 61, 1831, 
which became Cephalozia hinulae folia l>um. Rec. d’Obs. 18, 1835, was based upon a type which 
was a mixture. At least some of the material, and Dumortier’s description fall more nearly under 
C. serriflora Lindb., not found in North America. 
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convex ventraily ; branches few, ventral in origin ; flagella wanting ; cross 
section of stem with 10-12 large epidermal cells and 14-15 much smaller 
interior ones; of the epidermal cells 3 are dorsal, about 25 by 35 larger 
than the 7-9 ventral epidermal ones. Rhizoids rather few, colorless, long. 
Leaves ' alternate, quite succubous to almost horizontally inserted, dis- 
tinctly dorsally decurrent, distant to loosely imbricate, spreading, some- 



Cephalosia media, 1-2, Male bracts with antheridia, x 38. 3, Leaf, x 74. 

4, Part of stem with two male inflorescences, x 9.5. 5-7, Female bracts, x 19. 

8, Part of plant, ventral view, x 36. 9, Part of plant with perianth, x 9.5. 

10, Median cells of leaf, x 196. (8, 10, original, by Helen Gilkey ; all others 
after K. Mueller.) 

what dorsally secund, simply 2-lobed, rounded to ovate, 180-400 /a in 
diameter, somewhat concave, 7-14 cells wide; margin entire; lobes often 
slightly unequal, the dorsal usually the narrower or more pointed, con- 
nivent, acuminate or acute, ending in one cell or a row of 2 cells ; sinus 
descending about % the leaf length, obtuse to rounded. Cells of the leaf 
middle 22-30 ft, of the lobes 20-27 ft, of the base 25-40 ft; w^alls slightly 
thickened; trigones none; cuticle smooth. Gemmae at the tip of the stem, 
in clusters, oblong to pyriform or angled to sometimes stellate, i -celled, 
greenish white or yellowish, 15-20 ft. Underleaves usually wanting except 
among the female bracts and the bract-like leaves just beneath them. 
■Plants uinisexual.,' Male inflorescence a short modified ventral branch,, or 
mtercalary on an ordinary '■ shoot ; male'- bracts much like the leaves, 
often ; 2-lobed.. for their length, sometimes with a third lobe on the 
.dorsal .margin, saccate-concave, 'Very dens.ely appressed-imbricate ; .antlier- 
idium'l. Female infl.ores.c.ence terminal o.n a short modified ventral branch; 
fem,ale,, bracts.,. m,uch , larger than the leaves, and sometimes united with 
them, Z-Iobed to about % their length, sometimes with an additional 
tooth or lobe on each margin; the lobes lanceolate, acute or acuminate; 
the sinuses acute to obtuse; bracteole as large as the bracts, often united 
at base with one of the bracts. Perianth subfusiform, L5-2.4 mm long, 
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400-800 /A wide, -emergent, with -3 blunt plicae in the upper 
3 cells thick near base, usually 2 cells thick to above middle but occa- 
sionally only 1 cell thick to near base, gradually and not greatly con- 
tracted to the mouth ; mouth rather wide, crenulate-denticulate, the 
teeth 1 or sometimes 2 cells long. Calyptra 2-3 cells thick tlirougliout. 
Seta short. Sporangium oblong-oval to oblong-cylindrical, reddish brown. 
Elaters 7-9 ^ thick ; spirals 2, loosely wound, reddish brown. Spores 
10-12 ft, finely papillose, reddish brown. The name from the L. fnedinSj 
in, the middle, between; because its characteristics point to two other 
species. — On rotten wood, on rocks; among Sphagnum; on sandy or 
peaty soil. 

Illustrations; Meylan (386) fig. 146; K. Mueller (409)' 2: fig. 13; Macvicar, 
(374) 268, figs. 1-6; Jensen (323.5) 205. 6 figs.; Pearson (433) 2: pL 55; Gil (76) 
figs. 275-276; Steere (485.5) 62, figs. 8-11; Ammons (3.1) 137, fig. F. 

Examinations: Alaska, Augustine Bay (Frye) 1913. — Alia. Altrude Lakes 
in Banff National Park (Rakestraw) 1937.— P.C. Saturne Island (Frye) 1905.— 
Cal. Orick (Frye) 1935. — Fia. Sebring (McFarlln 1146) 1934. — Ida. Moscow (L. 
Clark 67) 1923. — Ind. Turkey Run State Park (Drexler 1134) 1937, and (1417) 
1938. — Ky. Natural Bridge in Powell County (Taylor) 1925. — Me. Bristol (Cham- 
berlain 682) 1899. — Mass. West Newbury (Haynes) 1902. — Mich. Cheboygan (Am- 
mons 47) 1931. — Minn. Grand Alarais (Conklin 2320) 1924. — Mont. Poison (Frye) 
1928.— iV.C Vass (Blomquist 7248) 1935.— WH. Crawford in White Mts. (Haydock 
22) 1925.— N.S. Weymouth (Greenwood) 1912.— WF. Casenovia (O.F.Cook) 1887. 
— Ohio. West Jefferson (Taylor) 1921.— Or^. Silverton (Foster 1245). — ^Pa. Sayre 
(Barbour 1) 1900, — Que. Seven Islands in Saguenay County (C.B. Robinson) with- 
out date. — Tenn. Crossvilie (Sharp) 1934. — Vt. Ripton (Dutton 148) 1909.^ — Wash. 
Republic (Foster 2511) 1913. — W.Va. Durham (Sheldon 3753) 1900. — JVis. Superior 
(Conklin 602) 1909. — IFyo. Yellowstone National Park (Frye) 1925. 

Type locality: European. 

Range: Greenland (322), Ellesmere Isl. (56.01), Keewatin district of Canada 

(277.2) , Labrador (373), Anticosti (373), Miquelon Isl. (373), Prince Edward IsL 
(373), N.S. (53.2), N.B. (369), Me. (368), N.H. (359), Vt (169), Mass. (232), 
R.I. (203), Conn. (467), NX (13.1), Que. (178), Pa. (237), Ont (373), Ohio, 
Ind., Mich. (419.2), Wis. (0.9), Minn. (212), Wyo. (446), Mont (81), Alta. 

(46.2) , Yukon (51), Alaska (173), B.C. (373), Ida. (80.1), Wash. (218.1), Ore. 
(457), Cal (84.1), Ala. (396), Fla. (337), N.C. (43), Tenn. (464), Ky. (218.1), 
Va. (271), W.Va. (3.2); Asia (308.1) ; Eur. (409). 

There was a good deal of confusion as to what writers had before them when 
discussing this species until K. Mueller’s work (409) on the genus in 1912. Hence 
geographic distributions and even drawings cannot always be relied upon. 

11. Cephalozia macrostachyai®^ Kaal., Revue Bryob 19:8, 1902. 

C var. Spruce, On Cephalozia 38, 1882. 

Plants in patches, dark green to yellowish green. Stems 1-2 cm long, 

prostrate with ascending tip to ascending, strongly flexuous, sparingly 
branched, without flagella; branches ventral in origin; cross section of 
stems showing cells much the same in size, the epiderihal hardly larger. 
Rhizoids tufted, numerous, long, colorless. Leaves alternate, quite succu- 
bous, distinctly dorsally decurrent, distant to approximate, erect-spreading 
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to horizontally-spreading, somewhat dorsally sectind, simply 2-lobed, 
broadly ovate to asymmetrically ' circular, the ventral margin more 
strongly arched than the dorsal, 10-16 cells wide, slightly concave; mar- 
gin entire; lobes commonly unequal with the ventral the larger, nearly 
straight to slightly connivent, acute, the tip ending in 1-2 single cells ; 
sinus descending about % the leaf length, acute to lunate. Cells of the 
leaf middle 21-30 /x, of the lobes 23-30 /a, of the base 25-40 fi; walls slightly 
thickened ; trigones wanting or minute ; cuticle smooth. Gemmae in splieri- 




Cepkalosia macrostachya, 1, Female bracteole, x 12.7. 2, Cells near 
base of leaf, x 124. 3, Female bract, x 12.7. 4, Male bracteole, x 26. 5, Fe- 
male bract, X 12.7. 6, Leaf lobe, x 124. 7, Part of plant with perianth, 
x8.8. 8, About the lower third of a male inflorescence, x2L 9, Part of 
mouth of perianth, x26. 10, Male bract, x26. (1, 3, 5, after Macvicar; 

4, 9-10, after K. Mueller; the others after Jensen.) 

cal heads, at the tip of the stem, ovoid or pyriform to angular, 1-celled, 
greenish white, the surrounding leaves dentate and with dentate under- 
leaves. Underleaves wanting or rarely a few minute ones, present imme- 
diately below the heads of gemmae and in association with the female 
bracts and the bract-like leaves subtending them. Plants unisexual. Male 
branches ventral in origin, long, the apical portion continuing as an 
unmodified branch ; male inflorescence long, occupying the basal or middle 
portion of the branch, or all of it, whitish; male bracts 12-40, closely 
imbricate, larger than the leaves, concave, transversely inserted, 2-lobed 
for %-% the length; the lobes narrowly lanceolate, acuminate, dentate 
to spinose-dentate ; male bracteoles present, often almost as large as the 
male bracts and similar to them; antheridium 1. Female branches ventral 
in origin, short, modified; female bracts 2-3 times as long as the leaves, 
broadly ovate to ovate-quadrate, 2-lobed for' about % their length; the 
margins , more or less' ^ spinose-dentate; the lobes lanceolate, acuminate, 
entire to somewhat .spinose-dentate ; the sinus narrow, acute; female 
bracteole much like the bracts, deeply 2-3-lobed, spinose-dentate. Perianth 
oblong-ovate' Of' elliptic,, somewhat ■ 3-angled especially to.ward tip, %-%- 
emergent, 2 cells thick toward base but otherwise 1 cell thick, slightly 
and gradually .contracted to the. mouth; mouth wide,' %~% the width 
of,, . the ./perianth, .ciliate ; ',„the ' cilia 3-4 cells long. Sporophyte apparently 
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unknown. The name from Gk. macros^ large, and stachys^ botaiiically a 
spike; in reference to the long antheridlal spikes. — On and among 
Sphagnum. 

Illustrations: K. Mueller (409) 2: %. 17; Macvicar (374) 270, figs. 1-7; 
Meylan (386) fig. 147; Jensen (323.5) 205, figs. 1-5; Scliiffner, Hedwigia 54: pL 11, 


Examinations: Conn. Andover (Lorenz) 1911; Berlin (Lorenz) 1915.— -La, 
lione}^ Island swamp near Pearl River (Pennybaker 7) 1937.— i¥a.y.r. Woods Hole 
(Greenwood) 1907; Worcester (Greenwood) 1917. — N.H. Mt. Lafayette (Lorenz) 
1917. — N.Y. Nepeague on Long Island (Latham 2839) 1927; Soutliold on Long 
Island (Latham) 1927. --Vt. Wallingford- (Lorenz) 1916.— Fa. Bullock Run (Svihla 
11)1925. 

Type locality: On the Island of Ramholmen near Fredrikstad, Norway 
(Ryan) 1898. About Lat, 59^ 13' N., Long. IF 14' E. 

Range: Greenland (320), Me. (369.1), N.H. (185), Vt. (185) Mass. (185), 
R.I. (176), Conn. (176), N.Y. (364), Va., La.; Eur. (374). 

12. Cephalozia leucaiitlia^34 Spruce, On Cephalozia 68, 1882. 

Cephalozia catenulata var. laxa Gottsche in Gottsclie & Rabenh. Hep. Eur, 
Exsic. No. 433, between 1862 and 1879, probably about 1870. 

Plants in patches or creeping among other bryophytes, whitish green, 
leafy shoots about 200 ju. wide. Stems 0.4-1 cm long, prostrate, much 
branched, without flagella; branches ventral in origin; cross section of 
stem showing 10 large thin walled epidermal cells and a group of 16-20 
smaller thick walled interior cells. Rhizoids rather few, present to near 
the tip, short. Leaves alternate, distinctly to indistinctly succubous, not 
decurrent, distant, erect to erect-spreading, simply 2-lobed, broadly ovate, 
little wider than the stem is thick, a little longer than wide, 6-8 cells wide ; 
margin entire; lobes narrowly triangular, frequently unequal with the 
ventral one the larger, 3-4 ceils wide at base, acute to acuminate, straight 
or a little connivent, sinus descending %-% the leaf length, obtuse to 
acute. Cells of the leaf middle 12-20 ft, of the lobes the same, of the base 
14-24 ju,; walls considerably thickened; trigones none or quite small; cuticle 
hyaline-papillose. Gemmae at the swollen tips of branches, spherical to 
ovoid, 1-celled, yellowish green, 12-14 /x, surrounded by leaves much 
larger than the normal ones of sterile branches. Underleaves wanting 
except among the female bracts and their subtending bract-like leaves. 
Plants unisexual Male plants intermingled with the female, larger than 
the sterile plants; male inflorescence terminal on a stem or on a short 
modified ventral branch; male bracts closely imbricate, larger than the 
leaves, rather numerous, orbicular, very concave, about %-bi!obed, the 
dorsal margin with a small .tooth, the lobes incurved; antherid.ium l. 
Female branch a very short modified ventral one * female bracts '3-4 
times, as long .as. the leaves of the ■ sterile stems, 2-lobed , for.. i/4“% their 
length, rarely irregularly 'S-lobed, ' roundish, ovate, entire: to subdentate nr 
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Cephalozia leucantha. 1, Part of mouth of perianth, x98. 2, Female 
bracts and bracteole (b), x 16.3. 3, Cross section of perianth above middle, 

X 17.5, 4, Longitudinal section of stem, x 110. 5, Leaf, x98. 6, Cross sec- 
tion of stem, X 120. 7, Median leaf cells, x650. 8, Part of plant with peri- 
anth, X 17,5. 9, Part of sterile stem, dorsal view, x 50. 10, Part^ of plant 
with 2 male inflorescences, x 16.3. (3, 8, after Evans; 4, 7, 9, original, by 
Plelen Gilkey ; the others after K. Mueller.) 

sinuate-dentate; the lobes triangular, acute to acuminate; the sinus acute 
to obtuse or rounded; bracteole irregularly 2-lobed, united with the bracts 
at base. Perianth cylindric, slightly curved, about %-emergent, long, white, 
somewhat triangular above, gradually narrowed to the mouth; mouth 
¥d-V2 the width of the perianth, irregularly lobed, the lobes setulose, the 
setae 1-2 cells long. Sporangium oblong-ovoid, yellowish brown. Elaters 
about 8 fjL thick; spirals 2, loosely wound, reddish brown. Spores 8-12 g., 
finely verruculose, yellowish or reddish brown. The name from Gk. leukos, 
whitish, and anthos. fioweT; in reference to the whitish perianth. — On 
rotten wood, on wet soil, especially peaty soil ; among Sphagnum. 


Illustrations: K. Mueller (409) 2: fig. 21; Pearson (433) 2: pi. 72; Evans, 
Proc. Wash. Acad. Sci. 2: pi, 17, figs. 18-26, 1900; Macvicar (374) 273, figs, 1-6; 
Meylan (386) fig. ISO; Jensen (323.5) 215, 3 figs.; Douin, Bull. Soc. Bot. France 
55 :376, fig. 43, 1908 ; and 60:485, figs. 64-66, 1913. 

■ Examinations: Alaska. Fort Chatham '(Rigg 1225) 1913.— F.C. Port Renfrew 
(Gibbs) 1901. — Que. Anticosti Isl. (Victorin 19136) 1915; Grand Rousseau (Vic- 
toria 19017) 1917; Sept-Isles (Victorin k Germain 18308) ' 1924.-— Wash. Aberdeen 
(Fo.ster) 1909. 

. Type locality: In the forest at Feldberg between 'Menzenschwand and the 
'Feidberg'Court in Baden, Germany, at 1250’ meters (Jack) 1866. 

Range: Newfoundland (177), N.S. (413), Que. (96), Yukon (177), Alaska 
(364), B.C. (177), Wash. (81) ; Asia (308.1) ; Eur. (329) ; Spitzbergen (524.3). 
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13. Cepliaiozia macouniii^^ Aust. Hep. Bor.-Amer. 14, 1873. 

Jungermmnia macounii Aust., Proc. Acad. Nat. Sci. Philadelphia 21(1869) :222, 

Plants very small, in patches, yellowish green. Stem much branched ; 
branches ventral in origin; cross section of stem showing 10 epidermal 
ceils 12“ IS /X wide and 8 interior cells about 8 /x in diameter. Rliizoids 
few, short, in groups. Leaves alternate, nearly transversely inserted to 
somewhat succubous, not decurrent, distant to approximate, erect-spread- 
ing, simply 2-lobed, ovate; about 200 /x wide, the undivided base 5-8 
cells or about 100 /x wide; margin entire; lobes comparatively long and 
narrow, lanceolate, acute or acuminate, 2-3 cells wide at base, equal or 



Cephaloma macounii. 1, Tip of plant, x32. 2, Female bract, x28. 

3, Female bract, x95. 4, Tip of lobe of female bract, x67. 5, Part of plant 
with perianth, x41. 6, Tip of plant, x68. 7, Part of mouth of perianth, 

X 161, 8, Leaf, x67. (1-2, 4, 8, after K. Mueller; 3, 5-7, original, by Eliza- 
beth Curtis.) 

the ventral the larger, from slightly spreading to straight or somewhat 
connivent, ending in a row of 2 cells; sinus descending about % the leaf 
length, acute to rounded. Cells of the leaves 12-18 jx; walls somewhat 
thickened; trigones small. Gemmae apparently unknown. Underleaves 
present only between the female bracts and among the bract-like leaves. 
Plants unisexual. Male inflorescence unknown. Female inflorescence ter- 
minal on short modified branch; female bracts about twice as long as the 
leaves of sterile stems, 2-lobed for about % their length, their margins 
and those of the lobes sharply and irregularly toothed, the dorsal margin 
with an additional small lobe; the lobes acuminate; bracteole 2-Iobed, the 
lobes laiiceolate and entire. Perianth ovoid, plicate above ; mouth setulose; 
the setae numerous, 1-2 cells long. Sporophyte unknown. Named in honor 
of John Macoiin, a Canadian botanist — On rotten wood. 

Illustrations : K. Mueller (409) 2 : 781, fig. 206. 

■ Examinations B.C. Shushwap Lake (Brinkman ^ 404) ^ 1908.-— IPiV. Lake 
Nehegamain in Douglas County (Conklin 1228) 1913; Wisconsin River (Cheney) 
1893. 
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Type LOCALITY : Barlow's Swamp, Belleville, Hastings County, Ontario (Jolin 
Macotm) May 20, 1865. 

Range: Me. (409), N.H. (140), Ont (431), Mich. (213), Wis. (79.3), B.C. 
(373) ; Asia (19.05) ; Eiir. (409). 


CLADOPODIELLA^®® Such, Mem. Soc. Fauna FI. Fennica 1:89, 1925. 

Cephalozia siibgenus Eucephalosia section Subluridae^-^^ Spruce, On Ceplia- 
lozia 49. 1882. 

Eucephalosia subgeniis Cladopus Schif¥n., Engler & Prantl Nat. Pfl.-Fam. 
1(3) :97, 1895. 

Cephalosia subgenus Cladopus K. Muell., Rabenh. Krypt.“FL 6(2) :73, 1912. 

Cladopus Meylan, Les Hepatiques de la Suisse 203, 1924. 

Plants green to brownish or reddish violet. Stems 0.5-8 cm long, with 
numerous flagella, usually branched ; epidermal cells not strongly pellucid ; 
branches ventral in origin ; cross section of stem showing 14-20 epidermal 
cells. Rhizoids numerous or moderately so, in groups. Leaves alternate, 
nearly, transverse to distinctly succubous, not deciirrent, distant to imbri- 
cate, erect-spreading to horizontally spreading, occasionally somewhat 
dorsally secund, simply 2-lobed; margin entire to sinuate; lobes equal or 
usually unequal with the ventral the larger, acute to rounded; sinus 
descending the leaf length, acute to rounded ; cells of the leaf 

middle 20-42 ju, ; walls slightly thickened ; trigones wanting ; oil bodies 2-6 
per cell ; cuticle smooth or finely granulate. Underleaves scarce to mod- 
erately so but present in the male and female inflorescences. Plants uni- 
sexual. Male inflorescence terminal on a short ventral branch, or either 
terminal or intercalary on a main stem ; male bracts 8-20, smaller than 
the sterile leaves ; anther idia 1 per bract. Female inflorescence on a short 
ventral branch; female bracts larger than the leaves of sterile stems, 
united with each other, longer than wide, entire or with one or few 
marginal teeth, 2-Iobed to about the lobes acute, the bracteole not 

or hardly united with the bracts, 2-lobed, smaller than the bracts. Perianth 
free from the bracts, %-%-emergent, not fleshy, bluntly 3-angled with 
one of the angles dorsal, acutely narrowed to the mouth; mouth 
the diameter of the perianth, sinuate to lobed, also crenulate. Seta 4 cells 
thick, the epidermal cells larger than the interior ones. Sporangia! wall 
2-3 cells, thick; epidermal cells with nodular thickenings; innermost cells 
with semiannular thickenings. Elaters with 2 spirals. Spores 10-25 /i. The 
name from Uk, branch, and podos, feet or bases, and .the L. diminu- 

,tive,-d/a; in reference to the branched rhizome-like bases of the, plants. 


Leaves of norma! sterile stems with median cells 35-42 the 

: leafy shoots, 1,-2 ,mm wide. .2. C. franciscL 

Leaves of normal sterile stems with median cells 20-25 the 

leafy shoots 500-777 M' wide. .1. . C.flMitans. 


_ kla do p6 di el' la. \¥Me Cladopus would have been the natural genus name, it is ante- 
dated. by. a genus m' the flowering ' plants, (see "K. Mueller, Ann. Jord; 'Bot. .Buitenzorg. 

Ser... a, 1:115-132, 1899). : . , 

' Spruce.' comments on the,, naming of his s'ubluridae group Cladopus suhgmm, but he' does 
not so classify it, leaving it with the section Subluridae, 
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1. Cladopodieila fluitans^^s (Nees) Joerg., Bergens Mus. Skrift. 16:276j 1934» 

Jungermannia fluitans Nees^Syll. Ratisbon 129, 1823, exclusive of synonyms. 

Jungermamiia inflata i. fluitans Nees Naturg. Eur. Leberm, 2:43, 1836. 

Cephalosia ohtusiloba Lindb., Bot. Not. 164, 1872. 

Cephaiosia fluitans Spruce, On Cephalozia 50, 1882. 

Cephalom-a francisci var. fluitans Aust. in Underw. Cat. N. Am. Hep. 96, 1884. 

Eucephalosia fluitans Schiffn., Engler & Prantl Nat. Pfl.-Fam. 1(3) :97, 1895. 

Lophozia fluitans Boulay Muscinees de la France 2 :104, 1904. 

Plants in tufts or scattered among Sphagnum, green to brownish or 
reddish violet; leaf}^ shoots 1-2 mm wide. Stems normally 3-8 but some- 
times as much as 20 cm long, creeping to ascending or rarely erect, with 
few or no branches, with flagella ; flagella leafless or distantly small-leaved ; 
branches ventral in origin, often naked or flagelliform at base; cross sec- 
tion of stem showing 13-16 opaque epidermal cells, and slightly smaller 
pellucid interior ones. Rhizoids rather numerous below and on the flagella^ 
scarce to almost none on the upper parts of the plant, in groups, colorless. 
Leaves alternate, distinctly succubous, not decurrent, distant to subimbri- 
cate, erect-spreading to horizontally spreading, sometimes dorsally sub- 
secund, simply 2-lobed, asymmetrically elliptic ; margin entire ; lobes ovate, 
unequal with the ventral often distinctly the larger, obtuse to rounded ; 
sinus descending the leaf length, narrow, acute to rounded. Ceils 

of the leaf middle in land plants 35-42 ft, of the lobes 30-35 ft, of the base 



Cladopodiella fluitans. 1, Female bracts and bracteole {h), x 16. 2, Male 
inflorescence, x 10.6. 3, Leaf cells, x48. 4, Male bract, x 13.2. 5, Part of 
mouth of perianth, x64. 6, Leaf cells, x 127. 7, Plant with perianth, x 12,7. 
8, Cross section of seta, x48. 9, Plant with perianth, x 16. 10, Leaf, x lO.6. 
11, Ventral view of plant, x7.1. (11, after Steere; 5, 6, 7, after Macvicar; 
the' others after K. Mueller.) 
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38-45 /x; in water plants the cells larger; walls slightly thickened; trigones 
none; oil bodies 4-6 per cell; cuticle smooth. Gemmae unknown. Under- 
leaves always present but not throughout, rare on submerged plants, small, 
appressed to the stem or nearly so, unequally 2-toothed to entire, linear- 
subulate to lanceolate. Plants unisexual. Male inflorescence on short ven- 
tral branches, or terminal or intercalary on the main stem; male bracts 
10-20, closely imbricate, smaller than the leaves, quite concave, 3-Iobed, 
or 2-lobed with a tooth on the dorsal margin ; male bracteole distinct, 
shortly lanceolate; antheridium 1. Female inflorescence on short ventral 
modified branch; female bracts about twice as long as the leaves, quite 
concave, 2-lobed for their length, with a tooth about the middle 

of one or both margins; the lobes lanceolate, acute; the sinus very 
narrow, acute; female bracteole similar to the bracts, free. Perianth 
oblong or cylindric, 3-4 mm long, about %-emergent, 3-4 cells thick at the 
base,. 2-3 cells thick above the middle, obtusely 3-angled above, acutely 
contracted to the mouth; mouth as wide as the perianth, sinuate, 

somewhat crenulate by projecting cells. Seta up to 2 cm long and 250 p. 
thick, tender; in cross section composed of unlike epidermal and interior 
cells ; , epidermal cells 14-15, large, rather thickly v/alled; the interior cells 
of the same size as the epidermal ones, quite thin walled, soon breaking 
down and leaving a central hollow in the seta. Sporangium ellipsoid, 
about 1 mm long, dark brown, wall 2-3 cells thick; epidermal cells wdth 
irregular nodular thickenings on the longitudinal walls ; innermost layer 
with irregular semiamiular thickenings. Elaters 120-200 p long, 7-9 p thick, 
spirals 2, tightly wound, dark brown. Spores 15-25 p^ very finely and 
densely roughened, dark purple. The name the L. fluiians, swimming; 
because the water form of the species was first found. — In pools and bogs ; 
creeping among Sphagnum, 

Illustrations: K. Mueller (409) 2: fig. 23; Pearson (433) 2: pi. 63; Mac- 
vicar (374) 276, figs. 1-5; Jensen (323.5) 201, 3 figs.; Warnstorf (523) 184, fig. 2; 
Meylan (386) fig. 38, A-C; Steere (485.5) 66, figs. 10-13; Ammons (3.1) 137, 
fig. E; Douin, Bull Soc. Bot. BVance 55:376, 1 fig., 1908. 

' Examinations: Me. Mt Desert .(E.L. Rand 173) 1893.— Cheboygan 
(Wooliett) 1923.— AT Jf. Franconia Mts. (Evans) 1908. 

; .'Tym locality: In the “Riesengebirge auf der Weissen Wiese bei der Schnee 
Koppe^’ in; what is now Germany (Funk). 

Range: Eabrador (510), Miquelon Isl. (431), Anticosti Isi. (431), N.S. (413), 
Me. (369.1), N.H. (359), Vt (168), Mass. (176), R.L (159), Conn. (140), N.Y. 
(13.1), Que. (178), Ont. (373), Ohio (476), Mich. (418), Minn. (212), ¥/.Va. (3.2), 
MJ, (29), B.C. (373), Wash. (212); Asia (308.1) ; Eur. (409). ' 
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2. Ciadopodieila frandsci'^® (Hook.) Joerg., Bergens Mus. Skrift. 16:274, 1934. 

Jungermannia francisci Hook. Brit. Jung. pi. 49, 1816. 

J ungermamiia sehlmeyeri Hueben. Hep. Germ. 156, 1834. 

CephaloAa francisci Diim. Rec. d’Obs. 18, 1835. 

Trigonanpms francisci Hartm. Skand. FI., Ed. 10, 2:142, 1871. ' 

Cephalozia sehlmeyeri Cogn. Monog. Hep. Belgique 35, 1872. In Bull. Soc. Roy. 

Bot._ Belgique. 

Cephalozia borealis Lindb., Medd. Soc. Fauna FI. Fennica 14:65, 1888. 

Jtmgermannia binderi Velenovsky, Jatrovsky Ceske 1 :27, 1901. 

Cladopus francisci Buch, Acta Soc. Fauna FI. Fennica 55(6) :6, 1925. 

Plants in patches, green to reddish brown; leat'y shoots 500-700 /a 
wide. Stems 3-8 mm long, creeping, with ascending or erect branches, with 
flagella; branches ventral, several, often leafless at base; flagella leafless. 
Rhizoids numerous especially on' the flagella. Leaves alternate, distinctly 
succubous to almost transversely inserted, not decurrent, distant to imbri- 
cate, erect-spreading to horizontally spreading, often dorsaily secund, 
simply 2-lobed, broadly ovate to elliptic, concave; margin entire or the 
dorsal sometimes sinuate; lobes triangular, often unequal with the larger 
one ventral, acute to rounded, incurved ; sinus descending the leaf 

length, narrow, acute to rounded. Cells of the leaf middle 20-25 ft, of 
the lobes 17-23 ft, of the base 25-35 ft; walls somewhat thickened; trigones 
none ; oil bodies 2-5 per cell ; cuticle finely granulate. Gemmae in clusters, 
at the tips of the branches and sometimes on the underleaves, mostly 



Ciadopodieila francisci 1, Four gemmae, x 141. 2, Female bracts, x35. 

3, Part of mouth of perianth, x 106. 4, Lobe of leaf, x 124. 5, Underleaf, 
x 7L 6, Sterile shoot, x 14.1. 7, Cross section of stem, x71. 8, Plant with 
male (m) inflorescence, x 14.1. 9, Underleaf and rhizoids, x71. 10, Tip with 
perianth, x 14.1. 11, Tip of sterile shoot with underleaves («), x8.8. (4, 11, 
after Jensen ; 7, after Gil ; the others after K, Mueller.) 

fran sia^ kL Joergensen spells it frmicisih but Hooker and all other authors up to Joergen-^ 
sen were uniform in spelling it as we do. 
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3-aiigled to stellate but some ellipsoid, 1-2-celled, colorless to wine-red. 
Underleaves common, large, much smaller than the leaves, almost ap- 
pressed to erect-spreading, oblong to lanceolate, entire to 3-lobed. Plants 
tmisexual Male inflorescence terminal on short ventral branches or inter- 
calai*}^ on branches from the basal region; male bracts 8-12, much like 
the leaves in form and size, very concave, closely imbricate, often with a 
tooth at base; antlieridium 1. Female inflorescence on short modified ven- 
tral branch ; female bracts, about twice as long as normal leaves of sterile 
stems, 2-lobed to about Vs their length ; margin entire or with an extra lobe 
or a tooth on 1-2 sides; lobes ovate to oval, obtuse; sinus narrow, 
acute; bracteoie similar to the bracts, united with them at base. Perianth 
narrowly ovoid to almost cylindric, obtusely 3-angled below, 4-6-plicate 
toward tip, %~%-emergent, several cells thick near base, gradtially nar- 
rowed to mouth ; mouth 44-% the width of the perianth, hyaline, irregu- 
larly dobed, the lobes crenulate. Sporangium ovoid, reddish brown; epi- 
dermal cells with nodular thickenings ; inner wall layer w'ith semiamittlar 
thickenings. . Elaters with 2 spirals; spirals wide, reddish brown. Spores 
10-15 jx, papillose, brown. So named in honor of R,ev. R. B. Francis, who 
first found the species.^ — On sandy peaty soil, on moist banks. 

. : Illustrations : Hooker (285) pi. 49; -K. Mueller (409) 2: fig. 22; Pearson 
(433) 2: pi. 62; Gil (76) figs. 281-282; Macvicar (374) 275, figs, 1-6;, Jensen (323.5) 
195, 4 figs. ; Meylan (386) fig. 138, D~F; Warnstorf (523) 222, fig. 7 

Examinations: Mass. Granville (Annie Lorenz) 1917.— Waterville 
(Annie Lorenz) 1913.— AT. F. Southold (Roy Latham 56) 1914.— Qwc. Rupert River 
(Lepage & Dutilly 4465) 1943. 

Type LOCALITY : About Holt and ' Edgefield, England (Rev. R. B. Francis). Holt 
is in Norfolk, about Lat. 52® 56' N., Long. 1® & E. 

Range: N.S. (177), Me. (254), N.H. (205), Mass. (203), N.Y. (61); Eur. 
(325), 

Mitt., in Godman’s Nat. Hist. A 2 or€s 321, 1870. 

Cephalosia Bum. Rec. dObs. 18, 1835, in small part. 

■ 4, Plants .green to reddish purple. Stems prostrate with ascending 
branches, .without flagella, pellucid; branches ventral in origin. , Rhizoids 
■ few., colorless. ..Leaves alternate, nearly transversely inserted but succii- 
bous, not decurrent,' simply 2-lobed, obliquely ovate, or obovate by spread- 
,ing globes, quite 'concave to almost hemispherically so, ventral .half larger 
than'.the. dorsal ; margins entire,' the ventral one much the more convex, 
and its margin, incurved.' to form a sac-like cavity ; base narrow ; lobes 
ending each in .a .long' incurved 'cilium; ..sinus rounded. Gemmae on the 
stem ' tips, : spherical to elliptic, 1-2-celled, colorless. Underleaves wanting 
except in. the. female inflorescence. Plants usually unisexuai..but occasion- 
ally, bisexual. Mal'e..'.i.nflorescence .terminal, on a ..short .modified .ventral, 
branch,, or iiitercalary in a series' '.on an. ordinary elongate, branch..;., male 




19441 


Frye &• Clark: Hepaticae of North America 


505 


bracts smaller than the leaves, 2-lobed; antheridinm 1. Female inflores- 
cence on a short modified ventral branch, or terminal on an ordinary 
shoot; female bracts larger than the leaves, 2-lobed; bracteoie free from 
the bracts. Perianth cylindric, 3-angied at least above, with one angle 
dorsal, but little contracted to mouth ; mouth wide, ciliate. Seta elongate. 
Sporangium ovoid. Named in honor of John Nowell, a botanist of York- 
shire, England. 

1. Nowellia curvifolia^^i (Dicks.) Mitt., in Godman's Nat. Hist. Azores 321, 
1870. 

Jungermannia curvifoUa Dicks. PI. Crypt. Fasc. 2:15, 1790. 

Jungermannia baueri Mart FL Crypt. Erlangensis 172, 1817. 

Jungermannia cumfoUa var. baueri Lindenb. Syn. Hep. 92, 1829. 

Cepjialosia curvifoUa Dum. Rec. d’Obs. 18, 1835. 

Trigonanthus curvifolius Spruce, Hartm. Skand. FL, Ed. 10, 143, 1871. 

Cephalosia curvifoUa var. baueri Dum. Hep. Eur. 93, 1874. 

Plants in patches, green to brownish or reddish purple ; leafy shoots 
about 1 mm wide. Stems 1-2 cm long, prostrate, simple or with ascending 
branches without flagella, slender, pellucid, flexuose; branches ventral in 
origin. Rhizoids rather few, colorless, long, hardly tufted. Leaves alter- 
nate, succubous but almost transversely inserted, not decurrent,, loosely 
imbricate, erect-spreading to spreading, dorsally secund, simply 2-lobed, 
obliquely obovate, about 25 cells wide, strongly concave, narrow at base ; 
margins entire, the dorsal one somewhat convex, the ventral one much 
more strongly convex with the basal portion strongly incurved and mak- 



NowelUa curvifoUa. 1, Male inflorescence, x21. 2, Part of stem, ventral 
view, x21. 3, Perianth, x 10. 4, Part of plant, x 17. 5, Female bracteoie, 
X 12.7. 6, Female bracts, x 12.7. 7, Leaf, showing saccate ventral base, x 21. 
8, Plant with three male (m) branches on basal half, x 6.8. 9, Yentral 
female branch with young perianth, x 10.6. (3, 5, 6, after Pearson; 4, after 
Evans; the others after K. Mueller.) 

kur VI fo' li a. 
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ing a sac-like hollow ; lobes unequal, the ventral one the larger, triangular 
at base and ending each in a long incurved cilium 4-10 cells long; sinus 
descending the leaf length, rounded. Cells of the leaf middle 

17-24 jw, of the cilia longer, of the base 20-30 fi; walls rather thick; 
trigones none ; cuticle smooth, but finely papillose at the tips of the lobes. 
Gemmae at the stem tips, globose-ellipsoid, 1-celled, colorless. Underleaves 
wanting except in the female inflorescence. Plant usually unisexual but 
rarely bisexual. Male plants usually in separate patches, more tenuous, 
their leafy shoots only about half as wide as the sterile shoots; male 
inflorescence terminal on short ventral branches, or several successive ones 
down an otherwise little modified and elongate stem or ventral branch; 
male bracts 8-12, 2-lobed, smaller than the leaves of sterile shoots and 
the cilia of their lobes shorter, very concave, the dorsal margin with 
one tooth; antheridium 1, Female inflorescence on short modified ventral 
branch, or terminal on an ordinary elongate shoot; female bracts about 
5 times as long as the leaves of sterile shoots, ovate, 2-lobed to % their 
length, without the sac-like lobe as in the leaves ; margin up to the lobes 
entire or with some teeth; the lobes dentate-serrate to spinose-ciliate, 
sharply acuminate; the sinus acute; bracteole similar to the bracts, free. 
Perianth cylindric but 3-angled especially in the upper part, large, ■^4-%- 
emergent, gradually and comparatively little narrowed to the mouth ; 
mouth wide, about % the diameter of the perianth, spinose-ciliate, the cilia 
3-4 cells long. Seta elongate, 6-8 mm long. Sporangium broadly oval, red- 
dish brown. Elaters about 12 /a thick; spirals 2, reddish brown. Spores 
7-9 II, yellowish brown to reddish brown. The name from L. curvus, a 
curve, and folius, a leaf ; in reference to the almost liemispherically 
incurved leaves. — On rotten wood ; on moist peat ; on soft sandstone. 

Illustrations: K. Mueller (409) 2: figs. 24-25; Ekart (124) pi. 8, fig. 59; 
Pearson (433) 2: pi. 61; Meylan (386) fig. 139; Macvicar (374) 278, figs. 1-3; 
Jensen (323.5) 205, 2 figs.; Gil (76) fig. 284; Hooker (285) pi. 16; Steere (485.5) 
62, figs. 1-3; Ammons (3.1) 137, fig. D. 

Examinations: Ind. The Shades, Montgomery County (Drexler 1041) 1936; 
Turkey Run State Park (Drexler 1133, 1149) 1937, — N.V. Little Moose Lake in 
Herkimer Comity (Haynes 2093) 1923; Shushan (Lorenz) 1911. — Ont. Belleville 
(Macoun) 1866; Quetico National Park (Drexler 442) 1935. — Vt. Jamaica (Lorenz) 


. Type LOCALITY : Great Britain. ■ 

' .Range: Newfoundland (212), -Anticosti IsL <373), Prince Edward Isl .(373), 
N.S. v(5.3.2),.,..N.B. (369), Me. (369.1), , N.H. ' (359), Vt. (.140), -Mass. (226), R.L 
(1-69),. :Conn. (140), N.Y. (336.05), -Que. : -(178), Ont (373), Pa. (3-37.09), Ind. 
(512.1),- Midi.:" (104.01), IIL (529),: Ind.,: Wis.-' (79.3), Minn. (94.1), Kv. (218), 
Tenn. (40.5-),- Ga.- -:< 505), N.C (480), Va. (127), -W.Va. (386.5), Md, (282), D.C 
(343) pMex-..,.(224);-.; -Asia "(458);: Africa (476)^^^; Azores (2,075) ; M.adeira (325) ; 
Eur. (325)..-.- 


Spruce says tliat according to the authors of Syn. Hep. it has been found in S. Africa, 
but-we find no mention of its Afncan occurrence in G. L. .& N. Syn. Hep. ..- - / 
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Macvicar expresses doubt whether Hooker’s (285) plate 16 is all this species. 
It seems to tiSj however, that outside of the first 3 figures it is merely poorly drawn, 
Ihe detail of margin of female bract and of mouth of perianth is simply not there. 

^ K. Mueller (409) says the female bracts are free. Pearson (433) says they are 
united, and illustrates them so (pi. 61 ). This point needs further observation. 


CEPHALOZIELLOIDEAEi-^3 

Plants very small. Stems 1-15 mm long, in cross section the cells all 
very similar. Leaves alternate, transversely to slightly succnbously in- 
serted but in a few c|uite succubous, not deciirrent, distant to imbricate, 
simply 2-lobed; margins entire to dentate; lobes equal or the ventral one 
inclined to be the larger. Gemmae rather commonly present, 1-2-celled, 
usually more or less elongate. Underleaves from wanting or rudimentary 
to present throughout. Plants unisexual or bisexual. Female bracteole in 
most species united with both bracts for part of its length, more rarely 
with only one, or quite free. Perianth normally 4-5-angled with one dorsal, 
two lateral and a single or double one ventral ; mouth from not lobed to 
shallowly so. Seta without a fibrous strand, hyaline, in cross section 
(when young) composed of 4 large epidermal cells and 4 very much 
smaller interior ones, the interior ones soon disintegrating so that usually 
only the four epidermal ceils are found. Sporangium ellipsoid, with large 
hyaline cells at base ; valves 4. 

The general level of advancement seems to be about that of the 
Nardioideae. We conceive it possibly related to that group through some 
member with seta few cells thick. Unfortunately the structure of the setae 
in the Nardioideae is mostly unknown. What holds the Cephalozielloideae 
together is chiefly the 4 cells in the cross section of the mature seta. 

This group needs study perhaps more than any of those common in 
the north temperate zone. If any phylogenetic grouping made on the basis 
of our present knowledge withstands the test of time, it will be mere 
accident, for the morphological facts are not yet sufficiently known. The 
reasons are evident, (a) It is a group composed chiefly of small incon- 
spicuous plants and therefore rarely gathered, (b) They intergrade much 
in the characters Douin used to separate them, and Douin's (117.2 and 
117.25) accounts are still the best and most usually followed, (r) The 
first generic distinction is based upon the gemmae, and gemmae are 'ap- 
parently unknown or undescribed in almost half of our 32 species.. and 
varieties, (i);. The second, generic criterion by Douin is the amount ."of 
union between female bracts and' bracteoles. This is' very variable ' am,oiig 
the species of Cephaloziella. (e) With few exceptions the variations and 
intergradations remain largely unknown."^^ (f) It usually requires a number 


sef a 15" 21 el loi' de e. 

If only two collections of dogs were known, 
they would probably be described as separate species. 


one a rat terrier and the other a greyhound, 
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of collections to get the morphology of all the organs of reproduction and 
of the sporophyte. So the gaps in our knowledge are likely to be in exactly 
those parts which are the most likely to show phylogenetic relationships. 
We consider the comparison on the folding chart here inserted far better 
than a key only. 

A. Gemmae angular due to projecting angles or points. 

B. Involucre 7-8-iobed to cup-like with tbe margin only obscurely lobed. 

Dichiton, p, 558 

BB. Involucre 5-6-lobed . . Prionolobtis,p,SS(} 

AA. Gemmae ovoid, smooth ; involucre coarsely 5-6-iobed or of separate bracts and 

bracteole Cephalosiella, p. 509 

a. Backs of some of the leaves more or less papillose due to projecting cells or 

rows of ceils Subgeniis p. 509 

aa. Backs of leaves not papillose or the papillae merely thickened points of cell 
wall. 

b. Plants unisexual Subgenus p. 517 

bb. Plants bisexual 

c. Male bracts on same shoot as female bracts. . .Subgenus Stelluliferae, p. 527 
cc. Male inflorescence on separate shoots beneath the female inflorescence. 

d. Bracteole free from the female bracts Subgenus £/at*/ubtoi% p. 537 

dd. Bracteole united with one or both bracts.. . .Subgenus p. 542 

Relationships among North American Cephalozielloideae 


The statements tinder the letters below are pertinent at the corre- 
sponding letters on the diagram below. 

(A) Underieaves rare on sterile stems; branches ventral Seta when 
mature of 8 epidermal and 4 interior cells. 

(B) Seta when mature of 4 rows of cells. 

(C) Underieaves none to present throughout; branches ventral or 
rarely lateral, 

(D) Underieaves wanting or rare on sterile stems; branches lateral 
or rarely ventral. 


Diclsitors 


Prionolobus 


Cephaloziella 


Gemmae 1 -celled! 

Bracts united with ^ bracteole for more than 4/5 of their length 

Gemmae angular, rarely 2-celed 

B.racts united with ^ bracteole for 1/2 to 4/5 of their length 


D .C 

B 


. - - - • Gemmae rarely angular, I -celled 


Ccphalozia 

^ .!, Bracts more or less .united with j bracteole, 

f ' . , I Gemmae not angular, 1-2-cel.led^ 

Phylogenetic diagram of North- American Gephalozielloideae 
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CEPHALOZIELLA^-'s (Spruce) Scliiffn, in Engler & Prant! Nat. Pfl.-Fam. 1(3) :9S, 1895 ; emend. 

K. Muell. in Rabenh. Krypt.-FI. 6(2):786, 1916. 

Cephalosia Spruce, On Cephaiozia 62, 1882, largely. 

Plants green to reddish or brownish; leafy shoots 0.1-1 mm wide. 
Stems 0.5-10 mm long, prostrate or the ^ branches ascending to erect; 
branches wanting to numerous, ventral, or lateral in origin. Rliizoids few 
to numerous, colorless or brownish. Leaves alternate, transversely or 
somewhat succuboiisly inserted, in C. obliqua very succiibous, in some 
species dorsally papillose by projecting cells or short rows of cells; those 
on sterile shoots usually distant, simply 2-lobed, erect-spreading to spread- 
ing, margin entire to dentate, lobes 2-14 cells wide and equal or the ventral 
one the larger, sinus descending the leaf length; those near the 

female bracts imbricate, larger, more inclined to marginal dentation. Leaf 
cells 7-48 /x; walls thin to quite thick; trigones wanting to rather large 
but never bulging; cuticle smooth, or papillose by thickenings of the 
wall Gemmae 1-2-celied, spherical to ovoid, without projecting angles. 
LFnderleaves wanting to present throughout. Plants unisexual ; or bisexual 
with the male inflorescence on the same stem as the female or on separate 
branches from below the female inflorescence. Female bracts united , with 
the bracteole in most species. Cephaloziella is the diminutive of Cepha- 
iozia, the genus from which most of the species of Cephaloziella were 
segregated. 

The best criteria for relationships appear to be: (a) union between 
parts of the involucre, which is not well enough known; {h) origin of 
the branches, which needs much careful observation; (c) perhaps minor 
differences in the gemmae, which are not well observed; {d) relation of 
male inflorescence to female one, which is not usually of much phylogenetic 
value among leafy hepaticae. The number of cells in width of the lobes 
of the leaves is a character which has been given too much weight for its 
value. The grouping of species herein is chiefly for convenience. In many 
species collections have been so few that species limits should be con- 
sidered undetermined. 

PAPILL0SAE14-6 

Backs of the leaves more or less papillose with projecting cells or rows 
of them ; our plants unisexual so far as known. 

In place of a key, compare numbers 1-4 on folding chart following 
page 508. 

1. Gephaiozieiia papillosa^^'^ , (Douin) Schiffn, Bryologische Fragmente 25,, in 
Oesterr. Bot Zeitschr. 55 : in 1905. 

Cephalosia asperifolia C, Jens., Medd. om Groenland 15:371, 1897. Not of 
Steph., Bull. Herb. Boissier, Ser. 2, 8:508, 1908; and Sp. Hep. 3:338, 1908, 
which is Jungermannia asperifolia TzyCLondon Jonr. Bot S :277, 1846. 
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Cephalosia divaricata var. scahra Howe, Mem. Torr. Bot. Club, 7:129, 1899. 

Cephalozia papUlosa Douin, Revue BryoL 28:72, 1901. . 

C. douini Schiffn. Bryologische Fragmente 25, in Oesterr. Bot. Zeitsclir. 55; 

5 of reprint, 1905. 

Cephalozia asprella Steph., Bull. Herb. Boissier, Ser. 2, 8:507, 1908; and Sp. 

Hep. 3 :337, 1908. 

C:hyssaceav 2 ,T. asperifolia. Macv. Student’s Haiidb. Brit. Hep., Ed. 1, 275, 1912. 

C. sfarkei var. asperifolia Macv. Student’s Handb. Brit. Hep., Ed. 2, 283, 1926. 

Ccstarkei var, scabra Clark & Frye, Publ. Puget Sound Biol Sta. 6:106, 1928. 

Plants in patches, dark green to brownish. Stems 3-10 mm long^ pros- 
trate to ascending, rigid, brittle, with numerous ventral branches especially 
near the perianth, rarely with paraphyllia-like appendages; epidermal 
cells isodiametric, about 11-18 /x, with thick wall and distinct trigones. 
Rhizoids rather scarce except below the inflorescence where frequently 


Cephaloziella papiliosa. I,- Outgrowths from back of leaf, x446. 2, Un- 
derleaf, X 148. 3, Leaf, side view, x 148. 4, Part of sterile shoot, ventral 
view, X 56. 5, Tip of leaf showing papillae composed of wall substance, 
x847. 6, Leaf, attached, x 148. ,7,. Part of a stem, dorsal view, x39. 8, Tip 
of plant with, perianth, x2L (1, -4-5, after. K.' Mueller; the, others after 
Jensen.) 

numerous and long. Leaves alternate, transversely inserted, not deciirrent, 
distant except on .the upper part of the female branch, spreading to erect- 
•Spreading, ' simply 2-lobed, almost square in general outline, slightly 
wider than long, about twice as wide as the stem, with' coarse papillae on 
back formed by projecting cells; dorsal papillae co,mposed of one or more 
cells, often ,-2-3 cells high at base of leaf, their terminal walls much 
thicker; margins, dentate;. lobes lanceolate, "acute,. 7-8 cells wide at , base, 
at apex 1, cell,.;,. wide .for,, .1-3 cells; sinus descending the, leaf length, 
,,acute to obtuse.. Cells of the leaf middle roundish quadrate,. 8-12 ja but 
averaging about' 8.:5.:/x, of the , margin ■■ at base,:abo,tit the,. same; walls mod- 
.erately. thick,;,, trigones wanting, to - minute ,* '■'cuticle ,' with,, numerous, small 
distinct papillae, due to thickening: of the: 'wall 'm:spots on the dorsal cellular 
papillae and on ordinary leaf cells. Gemmae ovoid, 1-celled, 9-11 /x long, 
green. Underleaves present throughout, or here and there on portions of 
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the stem rudimeiitary or wanting, oval to lanceolate, usually 2-lobed, more 
or less denticulate, usually without coarse celiular surface papillae. Plant 
uiiisexiial. Male inflorescence terminal on ordinary shoots ; male bracts 
strongly concave, spinose-dentate, usually without coarse celiular papillae ; 
male bracteole quite evident, dentate. Female bracts larger than the leaves, 
2-lobed for about % their length, coarsely dentate ; usually with many 
fewer coarse cellular papillae on the back than the leaves or no such 
papillae at all ; bracteole united with the bracts^*^® for about % its length. 
Perianth about %-emergent, deeply 3-6-plicate, 2-cells thick at base, 
gradually contracted to mouth; mouth about half as w^ide as the perianth, 
somewhat lobed, crenulate. Spores 5-6 fi, smooth. The name the L. papil- 
losuSj having small nipple-like projections; in reference to the large cellu- 
lar papillae on the backs of the leaves. — On logs in deep woods ; on rocks. 

Illustrations: K. Mueller (409) 2: fig. 53; Jensen, Medd. om Greenland 
15:372, figs. 1-5, 1897; Gil (76) fig. 271g; Douin, Soc. Bot. France, Mem. 29: pi. 8, 
fig. 76, 1920; Douin, Revue Bryol. 28:71, figs. 7-8, 1901. 

Examinations: Ariz. Parker Creek Experimental Forest (Little 4512) 1937.— 
Cal Tuna Canyon, Los Angeles County (MacFadden 7139) 1931. — Ida. Eastport 
(Rakestraw) 1937.— Owi. Locality not given (Drexler 424) 1935. — Ore, Clear Lake 
(Rakestraw) 1936; Reedsport (Frye) 193S.— Wash, Washougal (Rakestraw) 1934. 

Type locality : Plekla-Havn, Scoresby Sound, Greenland. The Sound is about 
Lat. 70" 30' N., Long. 25" 0' W. 

Range: Greenland (320), Mass. (168), Conn. (168), Ont, Ida., B.C. (51), 
Wash. (81), Ore. (263), Cal. (296), Ariz, (354.02), N.C. (43) ; Eur. (374). 

The antheridia are not described and we saw no mature ones. 

la. Cephaiozielia papulosa var. heterophyila^^^ (Haynes) n. comb. 

C. starkii var. heterophylla Haynes, Ann. Bryol. 11 :85, 1938. Not Cephalozia 
hcterophylla Steph. Sp. Hep. 6 :442, 1924. 

Stems 1-5 mm long. Leaves or at least some on each plant with large 
coarse cellular dorsal papillae; margins dentate or on the lower leaves of 
sterile shoots sometimes nearly entire; lobes commonly 5-12 cells wide at 
base but usually 10-12 cells ; sinus descending about % the leaf length ; 
cells of the leaf middle 6-15 ju,; walls thick; trigones large but not bulging, 
making the cell cavity roundish ; cuticle with some papillae due to thick- 
ened spots of cell wall Gemmae spherical; reddish. Underleaves present 
throughout, not rudimentary, often wider than long, milobed to several- 
Iobed or the lobes small enough to be considered teeth. Plants unisexual. 
Male plants more delicate; antheridium 1, large, 80-95 /x in diameter.: 
about half as long as the male bract. The name from Gk. %ifefo.r/differ 
and ; in reference to the occurrence of leaves both with and 

K. Mueller (409) says they are free but in our material they are not. 
het" er 6 fiP a. 
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without coarse dorsal cellular papillae on the same shoot, — On sand and 
among moss growing on sand. 



Cephalosiella papillosa var. heterophylla, 1, Male inflorescence* x66. 
2, Female bracts and bracteole (&), x66. 3, Underleaf, x 190. 4, Leaf from 
basal half of sterile plant, x66. 5, Longitudinal section of leaf, convex side 
the ventral one, x251. 6, Underleaf, x 190. 7, Plant with perianth, x35. 
8-9, Upper leaves of fertile shoot, x66. 10, Median leaf cells, x 190. 11, Lobe 
of leaf, x2Sl. 12, Portion of leaf near the stem tip, x 190. 13, Part of plant, 
ventral view, x 43. (All original; 1-2, 7-9, 13, by Elizabeth Ctirtis.) 


Illustrations: Haynes, Ann. BryoL 11:85, several figs., 1938. 

, Examinations : .M.C. Isotype material (Haynes 815), and topotype. material 
(Haynes 810) Feb. 6, 1905. 

- . Type locality: Pinehurst, .Moore County, North Carolina (Caroline C. Haynes 
818) February 15, 1905. Pinehurst is about Lat..35° 11' N., Long. 79"* 29' W. 

Range: N.C. (272.5), Known only from the type locality. 

Ib. Gephaloziella papillosa var. sinuata^^® n. var. 

Some' of the leaves on each plant "papillose on the back with coarse 
.'dorsal cellular papillae ; margins sinuate ' to crenate, rarely l-toothed; lobes 
of leaves .of ' sterile stems 10-12 cells 'wide at 'base ; sinus descending about 
%. the leaf length. .Cells of, the leaf middle averaging about ..11 /i; walls 
thick ; trigones .indistinct ;. cuticle strongly papillate by more thickly walled 
spots. Gemmae on the upper leaves and 'underleaves; spherical to ovoid, 
1-celled, single or in chains. Underleaves rudimentary. Plants unisexual. 


siii.e aVta, 
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Cephalosiella papillosa var. sinuata. 1-7, Underleaves, with gemmae 
outlined on margin, x593. 8, Tip of leaf showing solid papillae, x 293. 

9, Leaf, x68. 10, Leaf, x95. 11, Piece of stem with leaf, x 161. 12, Large 
cellular dorsal papilla, x593. 13, Lobe of leaf, x293. 14, Large cellular 
dorsal papilla, x293. T5, Part of plant, x41. 16, Cells along leaf margin, 
x293. 17, Tip of gemmiparous plant, x68. 18, Epidermal cells of stem, 
x293. (All original, by Elizabeth Curtis.) 

Female bracts sinuate to crenate. So named from' the usually sinuate 
leaves. — On dust settlings on rock wall of cut. 

Illustrations : None. 

Examinations : Dillard (Frye) 1934. 

,, Type LOCALITY : Dillard, Oregon; on rock, wall of cut (T. C. Frye) March. 25, 
1934.. 

Range ; Ore. Known only from the type collection. 

Mature aiitheridia for comparison with those of C. papillosa var. heterophylia, 
not observed. 

2. Cephaiozielia .holzmgefpsi Douin, Soc. Bot. France, Mem. 29:73, 1920. 

Plants in thin patches, green to brownish green leafy shoots 175-330' 
/X wide. Stems 1-4 mm long, prostrate, branched, sometimes with a.rejuve- 
ii,at.ion beneath the perianth.; branches rather numerous, ventral in origin, 
often flagelliform at. base ; epidermal cellsuf the stem. 15-32 /x long, 8-14jx, 
wide,, with thin walls. .Rhizoids numerous, colorless, long, .Leaves alternate, 
transversely ^ inserted., to .slightly '.succubous, .not decurrent, distant to eon- 
tigitous, spreading: to' erect-spreading,., simply 2-lobed, . roundish ■■.toycuneate, 
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Cephalosiella hohingeri. 1~2, Epidermal cells o£ stem, surface view, 
x352. 3, Female bracteole, x80. 4, Female bract, x80. 5, Part of mouth of 
perianth, x3S2. 6-8, Leaves, x80. 9, Tip of shoot with perianth, x46. 

10-13, Underleaves, x 352. 14, Half a large leaf of sterile stem, x 352. 

IS, Part of sterile shoot, x60. 16, Small leaf, x352. (All original, 3-4, 6-8, 

9, 15, by Elizabeth Curtis,) 

90-130 /X long, 1CX)-150 /x wide, with occasional dorsal papillae, the papillae 
merely partly projecting cells with the wall thicker at the tip ; margin 
entire to toothed, often with one large tooth about the middle on one or 
both sides ; lobes triangular, 3-5 cells wide ; sinus descending the 

leaf length, obtuse to crescentic. Cells of the leaf middle 8-20 /x, of the 
apex and base not greatly different; walls distinctly thickened, the cell 
hollow rounded-; trigones moderately large, not bulging'into the cell hol- 
low ; cutiele smooth to verruculose. Gemmae unknown. Underleaves present . ; 
tliroughout .or 'nearly, so, abortive on , fiagella-like bases' of ' branches, 
mostly 'a single .row of '.cells from a broa.der.'ba'sep2-lo,bed just below .the 
female, bracteole. ' Plants ..probably unisexual. ..Male : inflorescence unknown. 
Female inflorescence-, 'terminal on ordinary unmodified" shoots ; female 
■bra.ets fromdittle , larger, to. Twice as large as' the normal leaves below the. 
inflorescence, broadly ovate, 2dobed for 44-“% the length, the margins 
coarsely toothed, the teeth larger than those of the leaves; the lobes tri- 
angular, acute to acuminate, ending in a long hyaline cell ; the sinus 
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acute to obtuse; bracteole slightly united at base with the bracts^ about 
the length and width of the bracts, ovate, 2-lobed, the margin 
with a few coarse teeth, the lobes acute, the sinus acute to obtuse. Perianth 
ovate to cylindrical, 365-730 jtx long, 220-650 fi wide, bluntly plicate in the 
upper half or more, hyaline in the upper the basal epidermal cells 

isodianietric, the upper cells 3-6 times long as wide, 2 cells thick at base, 
1 cell thick in the upper %, very gradually and little narrowed to the 
mouth ; mouth as wide as the perianth, slightly lobed, the lobes 

crenuiate with projecting cells. Mature sporophyte unknown. Named in 
honor of John M. Holzinger, an active collector and botanist of Winona, 
Minnesota. — On soil. 

Illustrations : None. 

Examinations : D.C, District of Columbia and vicinity ( J. M. Holzinger) 
1890-1903. 

Type locality: “Am. du N.“ Probably the species was named from materia! 
from the District of Columbia. 

Range: D.C. (117.2). We know of no other report of this than Douin's origi- 
nal one. 

3. Cephaioziella scabrifolia^'^^ Douin & Schiffn., Soc. Bot. France, Mem. 29:66, 
1920. 

Leaves alternate, transversely inserted or slightly succubous, not de- 
current, distant, erect-spreading, simply 2-lobed, quadrate, often wider 
than long, iy 2 times the width of the stem, usually papillose with pro- 
j ecting cells on the back ; margin with numerous teeth ; lobes dentate, 
4-7 cells wide, often decolorate at tip, acute to obtuse ; sinus descending 
about % the leaf length, acute to obtuse. Cells of the leaf large, 13-18 jw,, 
usually with papillae due to thickened spots on the wall. Underleaves 
present on sterile non-gemmiparous plants, wide, short. Plants “apparently 
paroicous,” perhaps wrongly so. Perianth with cells projecting from inside 
in the form of sharp teeth. The name from L. scabrosiis, rough, and 
folium, leaf; in reference to the rough dorsal surface of the leaf, due to 
teeth. , ■ ■ 
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Illustrations : Doiiin, Soc. Bot. France, Mem. 29: pL 7, fig. 59 and pi. 8, fig. 80, 

1920. 

Examinations: None. 

Type locality: Atsion, New Jersey, about Lat 39® 44' N., Long. 74® 43' W. 

Range: N.J. (117.2). Known only from the type locality. 

Doiiin does not describe the plant. He merely gives a key to the species of 
Cephaiosiella, thus bringing out certain characters. He places it in the C. starkii 
(here C. byssacea) group, with plants unisexual. It remains a questionable species, 
until someone adequately describes and figures it. We examined some material of 
Cephalo 2 iella by Evans from Atsion, but did not find this plant. The characters here 
given are from Douin’s (117.2) meager account. The tooth-like cells projecting out 
of the mouth of the perianth may distinguish it. 

4. Cephalozieiia spinkaulis^®'^ Douin, Revue Bryol. 40:81, 1918. 

Plants in thin patches, light green. Stems 1-4 mm long, ascending, 
branched, densely papillose with projecting cells; papillae up to 1 cell 
long ; branches numerous, ventral in origin ; epidermal cells 10-24 p. long, 
8-16 /jt wide, with thin walls. Rhizoids few, colorless, short. Leaves alter- 
nate, transversely to slightly succubously inserted, not decurrent, distant, 
erect-spreading to vSpreading, simply 2-lobed, roundish to obovate, 120- 



. Cephahsiella spinicauUs. 1-3, Underleaves, x 193. 4-6, Leaves, x 80. 
7, Half a small leaf, . x 352. 8, Large papilla from stem, x 352. • 9-l4, Papillae ' 

■ of .leaves, ,x 352. , 11-12,, Papillae 'of leaves, X 712. 13, , Part of . .stem, x22.,. 
14, Part of Stem, x80. 45, Epidermal cells' of immature stem, x 352. 16, Half 
a leaf,. dorsal view, X 352. 17, Epidermal cells -of -mature stem,' X 352.,:,. 18, Tip 
of plant, X 80. (13, after Douin. Ail others original; 1-6, 14, 18, by Eliza- 
,beth Curtis.) 

spin 1 k§lMs.. . 
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160 /i. longj 100-155 ^ wide, not wider than the stem, strongly papillose on 
the back; the papillae 3 cells or less long, most!}/- 1 cel! long, their 
walls like those of the leaf cells; margin coarsely dentate; lobes triangular 
to ovate, 4-7 cells wide at base, commonly acute but sometimes obtuse or 
rounded on account of irregular teeth; sinus descending the leaf 

length, acute to obtuse or roundish. Cells of the leaves 9-16 /x, averaging 
\\~IA p.] walls thin; trigones wanting; cuticle smooth. Gemmae unknown. 
Uiiderleaves common, not lobed to 2-3-lobed, longer than wide to wider 
than long ; those of the larger stems irregularly lanceolate to very widely 
ovate, 50-135 /x long, 50-90 p wide, the width not proportional to the 
length, coarsely and abundantly papillose on the back like the leaves. Re- 
production and sporophyte unknown. The name from L, spina, a spine, 
and caulis, a stem ; in reference to the densely papillose stem, called spinose 
by Dottiti. — On rock. 

Illustrations : Dotiiii, Soc. Bot. France, Mem. 29 : pi. 8, fig. 82, 1920. 

Examinations: Conn. Mt. Carmel near Hamden (Evans) 1908; Cathedral 
Rock at West Hartford (Annie Lorenz) 1914. 

Type locality: “ConnF Douin does not give the locality. The earliest material 
seems to be from Mt. Carmel, near Hamden, Connecticut (A. W. Evans) April, 
1908. 

Range: Conn. (117.2), southern Appalachian Mountains (64.5). 

The “spines’’ of the stem, which are the basis of the specific name, and those of 
the leaf and underleaf as well, are large papillae rather than spines. They are not 
sharply pointed, and the wall at the tip is not thickened more than the walls of the 
ordinary cells of the leaves. One gets the impression of a very thick wall at the tip 
of a papilla at first glance, but the appearance is due to the shrinking of cell con- 
tents away from the wall The papillosity of the stem makes it the most easily 
recognized species of the genus. 

Byssacae^-'^^ 

Backs of the leaves without papillae composed of projecting cells; 
plants unisexual. 

In place of a key, compare numbers 5-10 on folding chart following 
page 508. 

5. Cephalozieiia byssacea^®® (Roth) Warnst. Krypt.-Fl. Mark Brandenburg 
. 1:224, 1902. 

&y.s*jarca Roth, Tent. Fi. Germ. 3 :307, 1800. 

Jungermannia divaricata Sm. in Sowerby Engl. Bot. pL 719, 1800. 

Jungermannia confervoides Raddi, Mem. Soc. Ital. Sci. Modena 18:18, 1818, 

Jungermannia starkii^^^ Necs NdXnrg. 'Em. 'Ldberm. 2:223, IS36. 

Cephalosia divaricata var. incurva Lindb., Oefv. Kgl. Vet.-Akad. Foerli. 23:560, 

: 1867. , 

Cogn., Bull. Soc. Bot. Belgique 10:285, 1872. 

bys sa' se. Purposely contracted from byssaceae to avoid the confusion of a family ending. 

■ . . '35*5 SC 

According to K. Mueller (409) 2:176 the species name starkU was in honor of Rev. Starke. 
Probably it is for that reason K. Mueller gives all his citations as although most authors 

■ used ■' “ii.’’''' 
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Cephalozia divaricata var. starkii Spruce, On Cephalozia 64, 1882. 

Cepkalosia rubriflora C. Jens. Revue Bryol. 20:68, 1893, in part according to 
Douiii. 

C. divaricata Schiffn., Engier & Prantl Pfl.-Fam. 3(1) :99, 1895. 

Cephalozia byssacea Heeg., Verb. K. K. ZooL-Bot. Gesell. Wien 43 :96, 1893. 

C. starkii Schiffn., Lotos 48:341, 1900. 

Plants in patches^ dark green to purple or sometimes blackish ; leafy 
shoots about 0.2-1 mm wide. Stems 3-10 mm long, prostrate to ascending, 
simple or sparingly branched, rigid, brittle, sometimes innovating 
beneath the female inflorescence, about 70 pt thick, circular in cross sec- 
tion; epidermal cells of the stem quadratic, the walls little thickened. 
Rhizoids on sterile stems rather few, beneath the female inflorescence' 
often numerous and long, colorless. Leaves alternate, transversely in- 
serted, not decurrent, simply 2-lobed, in general outline quadrate to ovate 
or obovate to cuiieate ; not coarsely papillate on the back ; those of sterile 
stems distant, small, usually widely spreading and flat or sometimes con- 
cave ; those of fertile shoots subimbricate to imbricate and gradually larger 



Cephalosiella byssacea. I, Part of stem, ventral view, x 106. 2, Tip of 
.a stern,, side, view, with formation of gemmae .at tips of leaves, x53. 3, Leaf 
' cells.,x'557,., 4, Leaf,. x, 53. 5, Involucre, spread out, also bracteole (&), x 53. 

6, Part of male plant with, two inflorescences, x 16. 7, Part of female pihiit 
with' 2 Jnfiorescences, x 16. 8, Gemmiparous leaf, x 122. original, . by ' 
Helen Gilke}^ 67, after Douin; the others after K. Mueller.) 

towa.rd stem tip, slightly' concave ,to' .nearly semicyliiidric, the apex ^ often 
incurved; margins entire; lobes equal, ovate-lanceolate, acute or subacute, 
straight or somewhat divergent, 6-10 cells wide at base, entire; sinus 
descending the leaf length, acute to obtuse. Cells of the leaf middle 
7-12 /X, of the lobes and margin as w^l as the base about the same, quad- 
x'ate to polygonal ; walls thin or only slightly thickened ; trigones wanting 
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or minute ; cuticle smooth or rarely papillose. Gemmae in clusters, on 
young leaves and underleaves at the apex of the sterile stems, ovoid, 

2- ceIled, with a wart-like projection at each end, yellowish green to red- 

dish. Underieaves present throughout, subulate-lanceolate or sometimes 
2“lobed, their tips incun^ed. Plants unisexual. Male plants mostly in sepa- 
rate patches; male inflorescence terminal or on ventral branches; male 
bracts larger than the stem leaves, 8-24, closely imbricate, 2-lobed to about 
% their length, rounded-quadrate, concave, entire; antheridium 1. 
Female inflorescence terminal; female bracts suddenly much larger than 
the leaves, 2-iobed for their length ; the lobes acuminate, sharply 

dentate to subspinulose, the margin and apex hyaline, the cell walls quite 
thick ; bracteole rather smaller than the bracts, united for about its 
length with one or both of them. Perianth fusiform, about ^/-^-emergent, 

3- 6-plicate, greenish to purplish below, hyaline above, rather gradually 
contracted to the mouth ; mouth crenulate. Sporangium ovoid, very small, 
reddish brown. Elaters 6-8 /x thick ; spirals 2, reddish brown. Spores 6-9 /i, 
almost smooth, purplish brown. Name from L. byssus^ a fine yellowish 
flax ; but we are uncertain whether this is in reference to the numerous long 
rhizoids beneath the female inflorescence, or to the leafy shoots.— On dirt 
banks, on rocks, on rotten wood, on sand ; subalpine to sea level. 

Illustrations: Pearson (433) 2: pi. 67; K. Mueller (409) 2: fig. 51 ; Jensen 
(323.5) 215, figs. 1-9; Macvicar (374) 282, figs. 1-6; Meylan (386) fig. 159; Warn- 
storf (523) 222, fig. 8; Gil (76) figs. 270 and 271 e-f ; Raddi, Mem. Soc. Ital Sci. 
Modena 18: pi. 4, fig. 1, 1818; Douin, Revue Gen. Bot. 28: pi. 11, figs. 1-12; pi. 12, 
figs. 14-15, 19-24; pi. 16, figs. 65-71, 1916; also Douin, Soc. Bot. France, Mem. 29 : 
pi. 2, figs. 53-54; pi. 6, figs. 48-49, 57, 1920. 

Examinations: Ida. Atlanta Hot Springs in Elmore County (MacFadden) 
1941.— Pa. Everett (Lanfear 113-f) 1930. — Wash. Gate (Foster) 1902.— IFyo. Yel- 
lowstone National Park (Kiener 5968) 1936. 

Type locality : European. 

Range: Greenland (248), Labrador (373), Arctic America (283), Alaska 
(239.1), B.C (431), Wash. (81), Ore. (263), Calif. (202), Wyo. (446), Alta. (373), 
Minn. (212), Wis. (98), 111. (246.5), Ont. (431), Que. (178), N.Y. (63), Pa. (338), 
W.Va. (3.2), N.C. (43), Md. (212), N.J. (506), Conn. (212), Mass. (169), Vt 
(171), N.H. (203), Me. (430), N.S. (53.2); Australia (as New Holland) (226) ; 
Asia (433); Africa (101.1); Falkland Isis. (226); Azores (2.075) ; Eur. (409) ; 
Spitzbergen (524.3); Jan Mayen Isl. (248.1). 

' 6. ■ Cephalozieila iorenziana^®'^ Douin, Soc. Bot. France, Mem. 29 :70, 1920. ,/ 

Plants occurring singly among moss, green to brownish green; leafy 
shoots 365-660 /x wide. Stems 3-5 mm long, about 100 p. thick, much 
branched, rejuvenating below the female inflorescence; branches ventral 
ill origin; epidermal cells averaging about 24 p, long and 11 ft wide. Rhi- 
zoids few, colorless, rather short. Leaves alternate, slightly succubous to 
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Cephaloziella lorensiana. 1-2, Extremes in form of leaf tips, x 352. 

3, Female bracts and bracteole {h), x60. 4, Leaf, x60. 5, Part of mouth 
of perianth, x 267. 6, Tip of plant with perianth, x 60. 7, Shoot with fiagel- 
lum (/), x60. 8, Lobe of large leaf, x267. 9, Lobe of small leaf, x352. 

(All original; 3-7, by Elizabeth Curtis.) 

transversely inserted, not decurrent, distant, spreading to erect-spreading, 
simply 2-lobed, circular, or obovate on account of the spreading of the 
lobes, without dorsal papillae or spines, 25-60 p. long and wide ; margins 
entire to sinuate ; lobes equal or the ventral the larger, 4-9 cells wide, 
short, acute, commonly ending in a row of 1-2 cells of which the terminal 
one is 1-3 times as long as wdde, but occasionally the row 3 cells long or 
the tip 2 cells wide ; sinus the leaf length, obtuse to rounded. Cells 

of the leaves 9-17 /x, about the same throughout the leaf; walls somewhat 
thickened ; trigones wanting or minute ; cuticle smooth. Gemmae unknown. 
Underleaves present throughout, quite distinct but usually smalL^®® Plants 
probably , unisexual but male inflorescence not seen. Female inflorescence 
terminalon an ordinary unmodified shoot; female bracts unequally 2-lobed 
but sometimevS; the lobes again lobed; the lobes varying in form , but ovate 
to lanceolate, sinuate to somewhat toothed,.; mostly acute ; the sinus 
the length of the bract, acute,;.' bracteole unlobed, sinuate to somewhat 
toothed, ovate, acute,, united -.for about half its length with' both bracts. 

In, the, few plants available to us w,e .were'. not .able to identify', the underleaves , with certainty. 
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Peiiaiitli ovoid, bluntly plicate, about 365 /a long and 290 il in diameter, 
2 cells thick in about the lower half, 1 cell thick above, the cells below 
about as long as wide, those near mouth 2-4 times as long as wide, usually 
gradually narrowed to the mouth; mouth about half as wide to as wide 
as the perianth, very shallowly lobed, crenate by projecting cells, hyaline. 
Mature sporophyte not seen. Named in honor of its discoverer, Annie 
Lorenz, a New England collector and botanist. — On damp moss on face of 
a rock ledge. 

Illustrations : None. 

Examinations: Conn. West Hartford (Annie Lorenz 867) 1911. 

Iype locality: West Hartford, Connecticut (Annie Lorenz) Jan. 24, 1911. 

Range: We know of no report except the original collection. 

7. Cephaioziella alpina^59 Revue Gen. Bot. 28:269, 1916. 

C. grimstdana K. Muell. in Rabenh. Krypt-F!. 6(2) :121, 1913, according to 
Jqergensen (325). Not of Douin, Soc. Bot. France, Mem. 29:79, 1920. 

C. alpina var. groenlandica Douin, Soc. Bot. France, Mem. 29:71, 1920. 

Plants in thin patches, minute, green; leafy shoots 200-500 fx wide. 
Stems 0.5-10 mm long, prostrate with ascending tips, simple or sparingly 
branched; branches ventral in origin. Rhizoids numerous, colorless to 
brownish, long, present nearly to tip of stem. Leaves alternate, trans- 
versely to slightly succubously inserted, not decurrent, distant or toward 
tip imbricate, erect-spreading, without teeth or large papillae dorsally, 
simply 2-lobed, more or less quadrate, 90-190 /x long, 140-160 g. wide; 
margin entire except for turgidity of cells, occasional leaves just below 
the female bracts with a few irregular teeth near the apex; lobes 4-12 
cells wide but usually on sterile stems 4-8, acute to rounded ; sinus de- 
scending the leaf length, acute to almost right-angular. Cells of the 

leaves 10-14 /x wide but sometimes up to 22 /x long; walls equally somewhat 
thickened; trigones none or minute; cuticle minutely verruculose. Gem- 
mae of 2 equal cells, ellipsoid, smooth. Underleaves present on sterile 
stems as well as in the female inflorescence, not always present through- 
out on the sterile stems, small to half as long as the leaves, unlobed or 
very rarely 2-lobed, subulate to lanceolate, usually 50-70 /x long and 
20-40 /X wide. Plants unisexual. Male plants unknown. Female bracts 2-4 
times as long as the leaves of normal sterile shoots, 2-lobed for 
about 200 g long and 240 /x wide, with small irregular marginal teeth ; 
bracteole similar to the bracts, united with them for y2--% its length. 
Perianth ellipsoid-cylindric, 490-680 /x long, %~%-emergent, 4-plicate 
in the upper part, green to hyaline below, more or less hyaline toward the 
mouth, of cells 4-12 /x wide, roundly to hardly narrowed at mouth; 

na. We have found no record of the name earlier than 1916, but consider it is likely 
of earlier date, from the scant remarks in this citation. 
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Cephalosiella_^ alpina. 1, Plant/ semidiagramtnatic, x40. 2, Flagellum, 
dorsal view, x 155. 3, Part o£ flagellum, ventral view, x 155. 4, ]?art o£ leaf, 
x670. 5, Leaf from flagellum, x670. 6, Part of stalk of sporangium, semi- 
diagrammatic, x 100. 7, Cell angles, 1400. 8, Underleaf from sterile 
branch, x 155. 9, Underleaf from near tip of fertile branch, x 155. 10, Thick- 
enings in wall of sporangium, inner view, x670. 11, Leaf just below bract, 
X 155. 12, Bract, x 155. 13, Spores, x670, (All after Clark and Frye*) ,,, 
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mouth ^3“'% the width of the perianth, shortly lobed, creniilate with 
long cells. Seta about 1-5 mm long, of 4 cells in cross section. Sporangium 
ellipsoid, about 200 /x long, brown, the valves separating to base, v/all 2 
cells thick ; inner wail layer with semiannular thickenings. Elaters 50-100 /a 
long, about 10 p. thick; spirals 2, brown. Spores 10-14 /x, smooth, brown. 
So named on account of the alpine habitat.— On rotten wood ; alpine and 
arctic. 

Illustrations: Clark and Frye (81) 110, figs. 1-13. 

Examinations: Ida, Lake Atwater in Latah County (F. G. Meyer) 1939; 
Moscow Mt. in Latah County (Lois Clark) 1923. 

Type locality: European. 

Range: Ida. (81); Eur. (218.6). 

Probably we have the plant described by K. Mueller as C, grimsulana. Ours 
seems to have a shorter perianth for its width, and to have much narrower cells 
composing the periapth. Otherwise there are only insignificant differences. Our 
observations agree with those of K. Mueller also in that the plant is unisexual, but 
neither K. Mueller nor we have found tKe male inflorescence. In our description in 
Piibl. Puget Sound Biol. Station 6 :109, 1928, we called it “monoicoiis,” believing 
we merely had not found the male inflorescence in our limited material. We have 
now more material, and yet have seen no male inflorescence. Our observation there- 
fore leads us to say that it is unisexual in so far as we have observed. This agrees 
with C. grimsulana of K. Mueller. But Douin (117.2 and 117.25) keys both C. alpina 
and C. grimsulana under “autoicous.” C. Jensen (323.5) also calls C. alpina 
“autoicous.” In fact it seems to us that the chief distinction between the two species 
lies in the unisexual C. alpina and the bisexual C. grimsulana. In the European 
turmoil at this time of writing, efforts to secure authentic material for comparison 
seem useless. 

8. Cephaiozieiia biloba^®^ (Spruce) K. Muell., Rabenh. Krypt-Fl. 6(2) :174, 
1913. 

Cephalozia (subgenus Cephalo della) hiloha Lindb. in Spruce, On Cephalozia 
66, 1882. 

Plants in patches, green to dark colored. Stems up to 1 cm long, com- 
posed of thin-walled cells; branches few, lateral. Rhizoids few. Leaves 
alternate, transversely inserted, not decurrent, distant, erect-spreading to 
spreading, simply 2-lobed, broadly quadrate, smooth on the back, wider 
than the stem ; margin entire or sometimes with a small narrow tooth at 
the base of the dorsal mai'gin; lobes broadly lanceolate, acute or some- 
times obtuse, 7-12 cells wide at base; sinus descending the leaf 

length, acute to obtuse. Cells 12-20 jut, polygonal, 1-1% times as long as 
wide; walls uniformly somewhat thickened; trigones wanting. Gemmae 
. at' tips of upper leaves, ovoid, ■■1-2-celled. Underleaves ' wanting, or present 
only near stem tip, very small, often 2-lobed. Plants tmisexual; both 
inflorescences terminal on an unmodified shoot. Male bracts saccate, the 
margin entire ; antheridia 1-2. Female bracts larger than the leaves, 
2-3-lobed, the lobes blunt and often irregular, the sinuses descending 
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Cephalosiella biioba, 1, Involucre, spread out, x27. 2, Leaf, x 53. 
3, Underleaf, x 144. 4, Part of a female plant bearing a sporophyte, x 13.3. 
5, Part of. sterile plant, x 18.6. 6, Lobe of leaf, x 148. (All after K. 
Mueller.) 


the bract length; bracteole 2--lobed for about %, united with both bracts 
for %-% its length and with them making a rather closely fitting* cup 
about the base of the perianth. Perianth clavate, slightly plicate in the 
upper contracted rather roundedly to the mouth ; cells of the perianth 
quadrate, about 10 smooth ; mouth crenulate. Sporangium ovoid-oblong. 
Elaters about 8 /x wide, spirals 2, reddish brown. Spores about 10 
smooth, reddish brown. The name the L. hilohus, 2-lobed; in reference to 
the bilobed leaves.^®^ — On soil, on dirt in rock crevices, among mosses. 

Illustrations : K. Mueller (409) 2 : fig. 50. 

Examinations: Greenland. Crimson Cliffs, in the northwestern part (S, W. 
Bartlett 40) July 21, 1940. 

Type LOCALITY : Near Helsinki, Finland (Lindberg) 1875. 

Range: Greenland, Ellesmere IsL (56.01); Spitzbergen (409); Etir. (409). 

We consider C. starkei var. examphigastriata K. Muell, Rabenh. Krypt-Fl. 
6(2) :180, 1913 as falling under C. biioba. There are no known characters by which 
to separate them. . However, lacking the material for examination we .leave the 
matter to others. ■ 

■9. Gephalozieiia patuiifolia^®^ (Steph.) Douin, Soc. Bot. France, Mem. 29:70, 
■,.,,1920. 

Cephalosia patuUfolia Steph.., Bull. Herb. Boissier, Ser. 2, 8:509, 1908; also 
.■:Sp.. Hep. ,3 :359, 1908. 

Plants in,, dense,. mats, brownish green. Stems, up' to 5 Him long, ;rigid, 
quite , thick .ior, the le.iigth, fuscous, with .few lateral branches. .Rhizoids 
few. ..Leaves alternate,, transversely: to slightly siiccubously inserted, .not 
decurrent,.,'. distant ,to approximate- on: sterile stems, .imbricate .near the 

Tke nameis not a distinctive one since all the .species of 'Cepkalosielta are bilobed. Discrimi- 
native; names .are desirable. . , 
i®®'pat" u HioMi a,., . 
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inflorescences, spreading, squarrose, simply 2-lobed, roundishly con- 
cave and the keel armed dorsally with large papillae; these papillae 1-3 
cells long, thick-walled at tip, curved when long; margin entire, or in 
leaves near the perianth with conical cellular projections; lobes oblong 
to lanceolate, 6-8 cells wide, acuminate, widely spreading, horizontal, often 



Cephalodella patulifoHa. 1, Female bracteole, x9S. 2, Leaf shortly 
below perianth, x95. 3, Leaf, x41. 4, Leaf with cellular dorsal papilla (a), 
x68. 5, Female bract, x95. 6, Cells of leaf margin, x293. 7, Underleaf, 
x222. 8, Female bracteole, x9S. 9-10, Cellular dorsal papillae of the leaves, 
x593. 11, Piece of sterile shoot, dorsal view, x68. 12, Male inflorescence, 
x41. 13, Tip of plant with perianth, x21. 14, Leaf lobe, x293. IS, Tip of 
female bracteole, x293. (All original; 1-2, 9-11, 14-15, by Elizabeth Curtis.) 

unequal with the larger dorsal ; sinus descending %-% the leaf length, 
acute or mostly obtuse. Cells of the upper part of the leaf about 13 fi, of 
the base about 18 by 27 /a; walls thickened, along the margin quite so; 
trigones small ; cuticle dorsally densely gibbose-incrassate. Gemmae un- 
known. Underleaves few, spreading, curved, narrow, '.2-lobed or subulate. 
Plants unisexual. Male inflorescence terminal; male bracts larger than the 
sterile leaves, more unequally 2-lobed, the dorsal lobe of some bracts again 
shallowly notched. Female bracts larger than the leaves of sterile: stems, 
widely ovate- triangular, 2-lobed for about concave, the margin Ml 
around with many obtuse teeth; the lobes unequal, horizontal, acute; 
bracteole ovate-rectangular, 2-3-lobed for % its length, the .margin free' 
from the bracts, with long cilia all around. Perianth (3mung) 3-plicate, 
cells of its upper portion 9 by 36 ft, quite thick walled, those near the base 
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with thianer walls; mouth truncate^ crenulate by long’ finger-like project- 
ing cells, Sporophyte unknown. The name the L. patulus, expanded or 
spread, and folium^ leaf ; in reference to the spreading leaves.— On soil. 

Illustrations : None. 

Examinations : Cal Collected by Bolander. 

Type LOCALITY : “California” (Henry Bolander). 

Range: Cal (521). 

Stephani remarks that Cephalosia divaricata var, scabra Howe may belong 
here, but it is now referred to Cep halo della papillosa. 

10. Cephaloxiella minima^'®® (Pears.) Douin, Soc. Bot. France, Mem. 29:64, 
1920, 

Cephaloda minima Aiist,, Pears. List Canadian Hep. 11, pL 7, in Geol. & Nat. 
Hist. Surv. of Canada, 1890. 

Plants minute, with head-like tip, green. Stems 1-2 mm long, about 
300 /A thick, about 5 cells thick, unbranched, without flagella; epidermal 
cells in 10-15 rows. Leaves alternate, transversely to slightly succubously 
inserted, not decurrent, distant or near perianth imbricate, erect-spreading, 
simply 2-lobed, obovate or broadly ovate to subquadrate, roundedly con- 
cave, of the sterile stems about ISO jt* long and 100 /i wide, smooth on the 
back, those near tip larger and crowded especially on fertile stems, thus 
giving the plants a capitate appearance'; margin entire on sterile stems, 
sharply dentate on bract-like leaves near perianth ; lobes equal, or unequal 
with the ventral the larger, acute, 50-l(X) p. or 3-9 cells wdde ; sinus descend- 
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ing the leaf length, acute to rounded or crescentic. Cells of the 

leaves 12-16 walls somewhat equally thickened; trigones wanting; 
cuticle smooth. Gemmae unknown. Underleaves present throughout, the 
lower ones entire, broadly subulate; the upper larger, 2-lobed, with broadly 
subulate lobes. Plants unisexual. Male stems more slender; male inflo- 
rescence on short ventral branch; male bracts 3-4; antheridiiim 1, very 
small, roundish. Female inflorescence terminal on main shoot; female 
bracts much larger than the leaves of sterile shoots, about 250 /x long and 
300 /£ wdde, %~^/ 2 -bilobed and with a smaller lobe on one or both sides, 
spinulose-dentate ; bracteole somewhat smaller than the bracts, otherwise 
very similar, free from the bracts. Perianth oblong-oval, 1 cell thick; 
mouth rather wide, subentire. Other parts unknown. The name from the 
L. minimus, the smallest; in reference to the small size of the plant as a 
whole. — On rotten wood and old logs, in swamps. 

Illustrations: Pearson (431) 2: pi. 6.^64 

Examinations : None. 

Type locality: Belleville, Ontario (John Macoun) May, 1868. About Lat. 
44" 10' N., Long. 77" 20' W. 

Range: Ont. (431). Known only from the type collection. 

StELLULIFERAE-1^5 

Backs of the leaves without papillae composed of projecting cells; 
plants bisexual ; male bracts on the same shoot as the female bracts. 

In place of a key, compare numbers 11-18 on folding chart following 
page 508. 

11. Gephalozieiia stellulifera’-®® (Tayl.) Schiffn. Bryologische Fragmente 23, in 
Oesterr. Bot. Zeitschr. 55 : in 1905. 

Jungermannia siellulifera Tayl., in G. L. & N. S 3 m. Hep. 134, 1844. 

Cepkalosia heteroica Codkt, Trans. Conn. Acad. Sci. 12:38, 1904. 

Cephalozia patula Steph., by Levier in Bull. Soc. Bot. Ital. 28 :210, 1905. 

Cephalosia hypogyna Steph,, Bull. Herb., Boissier, Ser. 2, 8:499, 1908 ; also 
Sp. Hep. 3:329, 1908. 

C, limprichtii var. siellulifera 1^, M-uell., Rabenh. Krypt.-Fl. 6(2) : 142, 1912. 

Plants in patches, pale yellowish green. Stems 5-9 mm long, flexuose, 
sometimes geniculate, brown below, green above, simple or with few^ 
lateral branches, often with a rejuvenation from beneath the female inflo- 
rescence. Rhizoids numerous on lower part of the'stem and at the genicu-; 
lations, not abundant on other regions, long, colorless. Leaves alternate, 
succubous but nearly transverse, not decurrent, distant below: and ^-sub- 
ImbriGate above, erect-spreading, simply 2-lobed, quadrate to cuneiform, 
even those on sterile stems wider than the stem, smooth on back, slightly 

«^ TIiere are some errors in Pearson's plate. The smaller of the fibres 19 evidentlj^ should 
have been numbered figure 17. Figure 11, two leaves, should have been numbered 10 and 11, ihree 
figures 18 leave some doubt as to which one is the female bracteole. 

stel lu HP er e. 

stellu HP Ir a. 




Cephalosiella stellulifera, 1, Female bracts and bracteole (h), x 18.5. 
2, Leaf, x32. 3, Leaf, x27. 4, Tip with female inflorescence and anther- 
sdia (a) just beneath it, x 10.6. 5, Part of mouth of perianth, x93. 6, Tip 
with female inflorescence and underleaves (u), x21. 7, Lobe of leaf, x74. 
8, Tip with perianth, x 10.6. 9, Part of sterile stem, x 16. (5, after Jensen; 
7, after Douin ; the others after K. Mueller.) 


concave ; those on fertile stems much larger toward the inflorescence, oval- 
quadrate, squarrose; leaves entire on the sterile stems, remotely denticu- 
late when near the perianth; lobes of leaves of sterile stems lanceolate, 
usually divaricate, acute, convex, rarely somewhat incurved, 4-6 cells 
wide at the base, those of fertile stems wider ; sinus descending ^4-% 
the leaf length; obtuse to broadly acute. Cells of the leaves 16-21 jia, 
oblong-quadrate ; walls slightly and nearly equally thickened ; trigones not 
or hardly present ; cuticle smooth. Gemmae on the margins of the upper 
leaves and underleaves, ellipsoid, 1-2-celled, green. Underleaves always 
present but often hidden or disappearing on older parts ; on sterile stems 
small, subulate or 2-Iobed; toward the female inflorescence often large, 
triangular-subulate to ovate-subulate, with or without a tooth on one mar- 
gin. Plants bisexual. Male inflorescence just below the female one ; male 
bracts grading into leaves downwards and female bracts upwards ; anther- 
idia 1-2, oval, with short stalk. Female inflorescence terminal on a normal 
branch; female bracts much larger than the leaves, 2-3-lobed for 
their lobes ovate-lanceolate and crenulate-dentate to dentate but some- 
times also with 1-2 spinulose teeth ; bracteole oblong-quadrate, 2-lobed for 
the lobes acute and dentate but sometimes also with 1-2 , large 
teeth, the bracteole united for half , its length' with both bracts to form a 
cup about the basc'of the perianth.. Perianth ellipsoid-cylindrical, 
emergent,, deeply plicate above, 'gradually narrowed to .themiouth; mouth 
crenulate-dentate. by slightly projecting 'elongate cells. .The: name from L. 
steliula, a little, star, and fero,l bear ; in- reference to the . stellate appear- 
;ance of the buds ..in 'end .view,, due to the diverging lobes .of The. leaves, or 
Tracts,.— On ..soil. "" 



graalhma. I 
3, Shoot wit 
►le at right, x 
7, Leaf, x70. 
Part of moul 
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Illustrations: Macvicar (374) 268, figs. 1-9 K. Mueller (409) 2: fig. 40; 
Jensen (323.5) 221, 2 figs, and 229, 1 fig.; Douin, Soc. Bot. France, Mem. 29: pL 7, 
fig. 74, and pi. 9, fig. 92, 1920; Douin, Bull. Soc. Bot. France 52, pi. 4, 1905. 

Examinations: N.Y. Cattaraugus County (Hubert 71) 1940. 

Type LOCALITY : Near Crich in West Derbyshire, England (Wilson), 1833, 

Range: N. Amer. (270.1, 56.55); Eur. (374). 

11a. Cephalozlella stelMifera var. graciliima^^’^ Douin, Bull. Soc. Bot. France 
52:259, 1905. 

C. limprichtii Warnst. Krypt.-FI. Mark Brandenburg 228, 1902. 

C. gracillima Douin, Mem, Soc. Nat. Sci. Cherbourg 35 :257, 1906. 

C. stelluHfera var. limprichtii Macvicar Student’s Handbook Brit. Hep., Ed. 2, 
289, 1926. 

Plants in patches, yellowish green to reddish brown. Leaves erect- 
spreading, smooth on back; lobes of the leaves near the perianth rather 
narrower than in the type. Cells of the leaves and bracts with walls slightly 
thicker than in the type. Underleaves smaller than in the type, constantly 
present, frequently readily found. Gemmae green, roundish ovoid, 1-2- 
celled. Plants bisexual or sometimes unisexual. Male bracts entire. Female 
bracts entire to weakly crenulate or slightly and obtusely dentate. Spores 
9-12 ju, finely papillose, reddish brown. The name from the L. gracilUmuSj 
most elegant; in reference to its appearance, but not particularly true of 
this species as compared with others of the same genus. — On damp sandy 
or clayey soil. 

Illustrations: K. Mueller (409) 2: fig. 39; Clark & Frye (81) 108, figs. 1-9; 
Jensen (323.5 ) 221, 2 figs.; Meylan (386) fig. 158; Douin, Soc. Bot. France, Mem. 
29: pi. 1, fig. 4; pi. 6, fig. 47; pL 7, fig. 67, 1920; Douin, Revue Gen. Bot. 28: pi. 13, 
figs. 30-33, 35-38; pL 18, fig. 91, 1916; Warnstorf (523) 235, fig. 3. 

■ . Examinations : None. . 

Type locality: ^‘Blechernen Hahn” at Neuruppin, Germany (Warnstorf), 1884. 
About Lat. 52* 58' N,, Long, 12® 46' E. 

Range; Wash. (81), CaL (202), Fla. (521.2); Eur. (460.1). 

12. Cephalozieiia brinkmani^^® Douin, Soc. Bot. France, Mem. 29:75, 1920. 

, Plants scattered among other bryophytes, green or brownish green to 
..reddish. Stems 0,3-1 cm long, prostrate; branches few, lateral;, stibfloral 
innovations father numerous, Rhizoids . colorless, long, present to .near 
apex of ' stem, scattered. Leaves alternate, ■ somewhat to distinctly succu- 
bous, not decurreiit, distant .or. at apex imbricate, erect-spreading, simply 
2-lobed, quadrate, lS0-160 ju long, 130-140 /x wide, the back without 
teeth or cellular papillae, concave ; margin unequally and acutely serrate- 

Macvicar (374) says that apparently Pearson had a mixture of this plant and C. cwnozvii 
when he described and figured C. (433, pi. 68.). 

. 'Sil' H iri.a.'." " ■ 

brink' man L 33omn spells it Brinkmanni. A letter to Mr. Brinkman brought forth his 
statement that he always writes his name Brinkman. We are, therefore, omitting one “n” from the 
original spelling of the name. 
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dentate or the lower leaves of sterile shoots entire ; lobes slightly unequal 
with the ventral the wider, ovate to oval-lanceolate, acute to apiculate, 
4-10 cells wide at base; sinus descending the leaf length. Cells of 

the leaf about 8 by 8-27 ji, quadrate or oval-hexagonal ; walls equally con- 
siderably thickened; trigones wanting. Gemmae not seen. Underleaves 
present also on sterile stems, lanceolate to subulate, unlobed or 2-lobed, 
51-76 jjL long, some only 3-6 cells long and 3 cells wide ; the larger ones 
2-lobed, wider, with a tooth on one or both sides. Plants bisexual. Male 
inflorescence below the female one on the same shoot ; male bracts some- 
v/hat larger than the leaves but not readily distinguished, 4-8, concave, 
antheridium 1. Female bracts about twice as long as the leaves of the 
normal sterile stems, 2-lobed for % the length, almost twice as wide as 
long ; lobes so coarsely toothed that some of the larger basal teeth may be 
considered lobes, acute to acuminate. Perianth not seen mature. Sporo- 
phyte unknown. Named in honor of A. H. Brinkman, a collector and 
botanist of Craigmyle, Alberta.— On rocks. 

' Illustrations : None. ■ 

Examinations : B.C. Hector (Brinkman 704) 1912. 

Type LOCALITY^ '^0 : Hector, British Columbia, Canada (A. H. Brinkman) 
191 1 ; on rocks at Lake Ohara, altitude 6400 feet. 

■'■'■■■■Range v'B.C.' (46.1). 

•™ Douiii (117,2) gives the type locality merely “Etats-XJnis,’* a very large locality, and prob- 
ably erroneous as to country. Mr. Brinkman lives at Craigmyle, Alberta, Canada, not over a 
day’s journey from Hector, British Columbia, either by train or by automobile. So far as we know 
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13. Cepiialozieila elegaos^^^ (Heeg) K. MuelL, Rabeiili. Krypt-FI. 6(2) :i28, 
1912. Not of Schiffn., Lotos 48: in 1900. 

Cephalozia elegans Heeg, Revue Bryol. 20 :82, 1893. 

Plants in patches, dark green to brownish green. Stems 1-6 mm long, 
prostrate to erect, little branched; branches lateral in origin; rejuve- 
nations sometimes 2-8 beneath the perianth, Rhizoids numerous to near 
apex of stem, rather long. Leaves alternate, succubous but almost trans- 
versely inserted, not decurrent, distant, or somewhat imbricate near the 
perianth and on young parts, erect-spreading, simply 2-lobed, quadrate 
to roundish, quite concave, about half embracing the stem, small, about 
ISO /A wide, smooth on the back; margins of the leaves of sterile stems 
entire, of those close to the inflorescences distantly toothed especial!}?- on 
the lobes; lobes triangular to ovate-triangular, acute or bluntly so, 5-12 
cells wide at base; sinus descending the leaf length, acute to 

obtuse or more rarely somewhat roundish. Cells of the leaves 6-12 ju, 
quadrate to hexangular; wails rather thin to unifonnly tliickisli or on 



Cephalosiella elegans. 1-2, Leaves from close below the female bracts, 

■ X 29. 3, Part of plant with perianth, x 29* 4, Female bracts and bracteole 
x29. 5, Leaf, x 143. 6, Leaf, attached, x 185. 7, Part of plant with 
perianth and flagellum (/), x29. 8, Part of mouth of perianth, x 185. 

(6, 8, after Jensen; the others after K. Mueller.) 

lie reports it only from Britisli Columbia. He kindly sent us two packets, botii from Hector. In 
the isotype, collected in 1911,, we did not find the- plant. In the topotype, collected September 21, 
1912, whicli we list under “examinations^* it occurs^ intermingled with Ptilidium .caMforiiictmi, 
Lophosia longidens and L. hatcheri. The 1912 material was determined by Conklin and verified 
by;us. ; From' this, the drawings, were 'made. Hector is -within 3 miles of the boundary between 
British Columbia and Alberta, and is about Lat. 51“ 0* N,, Long. 116“ 4' W. 

H' e gans. 
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those leaves near the perianth more thickened in the angles and the cell 
hollow somewhat rounded; trigones none to rather small and indistinct; 
cuticle smooth or verruculose. Gemmae 2-celled, about 8 by 14 ia , with 
thin walls. Underleaves present, more easily found near the tips of the 
stems, small to abortive, lanceolate to 2-lobed, acute or rarely obtuse. 
Plants bisexual. Male bracts just beneath the female ones and on the same 
stem or branch, similar to the leaves, about twice as large, distantly den- 
tate, more concave. Female inflorescence terminal on normal shoots; 
female bracts larger than the leaves, broadly quadrate, 2-lobed to about 
the margin denticulate especially of the lobes, the lobes acute; bracteole 
much smaller than the bracts, ovate, somewhat denticulate, united for 
about half its length with both bracts to form a cup about the base of the 
perianth. Perianth cylindric to somewhat fusiform, V^-%-emergent when 
mature, deeply plicate, gradually contracted to the mouth ; mouth crenu- 
late. Elaters 6-7 /a thick ; spirals 2. Spores 6-7 /i, reddish brown. The name 
the L. eleganSf delicate ; in reference to its delicate stems with small dis- 
tant leaves, a character which is, however, quite common in this genus,— 
On sandy soil, on cliffs among other bryophytes. 

Illustrations: K. Mueller (409) 2: fig. 35; Jensen (323.S) 221, 2 figs. 

Examinations : None. 

Type locality : Sdiladming in Steiermark, at this writing a part of Germany 
(Heeg), August 20, 1890, at 1000 meters. 

Range: Ont.^^^ (409 ) ; Asia (325) ; Eur. (409). 

Meylan’s (386) fig, 154 seems to be C. myriantha except that the cells are 
drawn with wails thick as those of C. elegans. Thus one is left in doubt. 

14. Cephaloisielia suiiivantiii"^ (Aust) Evans, Rhodora 10:189, 1908. 

Jungermannia divaricata of Sull. Musci Alleghaniensis, No. 239, 1845. Not 
of Sm. in Sowerby Eng. Bot. 10: pi. 719, 1800. Not of Nees Naturg. Eur. 

Leberm. 2 :241, 1836. 

Jungermannia sullivantn Aust, Proc. Acad. Nat. Sci. Philadelphia 21(1869): 
221, 1870. 

CephaloBia sullivantii Aust. Hep. Bor.-Amer. Exsic. No. 50, 1873. 

Jungermannia raddiana Massai., Atti Soc. Venet. Trent. Sci. Nat. 6:2, 1879. 

Cephaloma raddiana MassaL, Ann. Istit. Bot. Roma 2:31, 1886. 

C. raddiana Schiffn., in Torre & Sarnthein Fi. Tirol, etc. 5:59, 1904. 

C, myriantha Y 2 ^r, jaapiana Sc\i\fin., Oesterr. Bot Zeitschr. 54: (5), 1904, in part,, 
according to Douin in Soc. Bot. France, Mem. 29:58, 1920. 

Plants very small, olive green; sterile leafy shoots 75-100 /x wide. 
Stems 0.5-1. 5 mm long, prostrate with ascending tips, simple or little 
branched; branches ventral in origin. Rhizoids very numerous almost to 
the apex of the shoots, long, colorless. Leaves alternate, transversely to 

•‘2 We have not found the original report o£ this collection which Macvicar is said to have made 
in 1884 , before the species was named. So far as we are aware this collection is the only basis for 
its occurrence in North America. 
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Cephalosiella sullivaniii 1, Female bract, x 143. 2, Gemma, x44S. 

3, Large underleaf near female bracteole, x 127. 4, Part of female branch 
with perianth, x 74. 5'-7, Leaves from near apical part of plant and grading 
toward perianth, x 75- 8, Female bracteole, x 143. 9, Normal leaf about 
middle of sterile stem, x276. 10, Abortive underleaf near base of stem, 
x440. 11, Part of mouth of perianth, x440. 12, Lobe of small leaf of sterile 
stem, X 334. 13, Involucre, x 106. 14, Underleaf just below bract*like leaves 
of female inflorescence, x514. (2, 13, after Douin; all others original; 1, 

3-8, 11-12, by Elizabeth Curtis.) 

slightly siiccubously inserted, not decurrent, imbricate, erect-spreading, 
simply 2-lobed, subquadrate to ovate, 142-500 g. long, 106-510 jx wide, 
smooth on back, often narrower than the stem ; margin entire or nearly so 
but near the female infloi*escence and within it more or less dentate- 
serrate ; lobes 4-5 cells wide, straight, entire or in the larger leaves some- 
times' ■ 1 -2-toothed, acute; sinus descending the leaf length, acute 

to,', obtuse.. .Cells of the" leaves ,10-13 ja but usually 11-12 ii; walls thin, 
trigones ' wanting ; cuticle smooth. Gemmae. of 2 equal cells, elliptical, 
smooth. Underleaves common on the sterile stems, abortive below,,, 2-lobed 
above toward female inflorescence, the lobes a, single row of. I'-S' cells. 
Plant bisexual Male infl-orescence just below the female and on the same 
stem, not described in • detail^'^^ Female branch suberect, with larger 
leaves; female bracts larger than the' leaves' of sterile branches, free from 
each other, erect, 2-4-lobed for about % their length ; the lobes acute, 
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sharply serrate, 170-185 p . long, 153-170 /a wide; bracteole united with 
both bracts for its length, 2-lobed, about ISO ii long, the margin 

bluntly toothed to sinuate. Perianth broadly ovoid to obovoid, about 
-emergent, 255-330 /a long, 180-220 p. wide, with a few obtuse ridges 
and at tip a few' more plicae, slightly contracted to the mouth, 1 cell thick 
to base, composed of cells 8-10 p wdde and 10-18 p long; mouth about % 
as wide as the perianth, sometimes narrowly scarious, crenulate by pro- 
jecting cells. Sporangium ovoid, otherwise unknown. Named in honor of 
W. S. Sullivant, a noted American bryologist. — On trunks of trees and 
on logs. 


Illustrations: Meylan (386) fig. 155; Douin, Soc. Bot. France, Mem. 29: 
pi. 2, figs. 50, 66, 1920. 


Examinations: Me. Canton Point in Oxford County (Parlin 11633) 1933.— 
PVis. Lake Nebagamon in Douglas County (Conklin 1203) 1912. 

Type locality: Near Columbus, Ohio (W. S. Sullivant). 


. Range: Me. (430), N.H. (169), Mass. (168), NJ. (21), Ont. (373), Ohio 
(21), Mich. (415), Hi. (504), Wis. (98) ; Eur. (117.23). 


We saw no plant over 1 mm long, and found no sporangia. Stephani (Sp. Hep. 
3:324) comments on the absence of serrations on the leaves of the Ohio material. 
We did not have the opportunity of examining the type, but consider it possible 
that on small plants they might have been overlooked, since the teeth are chiefly on 
the larger leaves of the female branch. 

15. Cephaio 2 ieiia myriaiitlia^^® (Lindb.) Schiffn. Bryologische Fragmente 12, 
Oesterr. Bot, Zeitschr. 54: in 1904. 


CephaloBta myrianiha Lindb., Mecld. Soc. Fauna FL Fennica 1 : 1875, in part. 
CephaloBia jackii Limpr. in Spruce, On Cephaiozia 67, 1882. 

C. jackii Schiffn. Bryologische Fragmente 4, Oesterr. Bot. Zeitschr. 54 : in 1904. 
C. tackiP-'^^ Young, Trans. Proc. Bot. Soc. Edinburgh 23:93-98, 1905. 


Plants in patches, green to reddish or blackish brown. Stems 2-7 mm 
long, prostrate to decumbent or ascending, simple or with few branches. 
Rliizoids numerous to near apex of stem, long. Leaves alternate, trans- 
versely inserted, not decurrent, distant or near tip of stem somewhat 
imbricate, erect-spreading, simply 2-lobed, roundish-quadrate, strongly 
concave, about 150 p wide, smooth on the back, those of sterile stems 
not much wdder to little narrower than the stem; margin entire or near 
the perianth denticulate especially on the lobes; lobes triangular to ovate- 
lanceolate, acute or roundedly so, those of sterile stems 4-5 cells wide at; 
base ; sinus descending %--% the leaf length, acute to obtuse. Cells of the. 
leaves 12-15 p, quadrate to hexagonal, the cell hollow somewhat rounded; 
v/alls rather strongly and almost equally thickened; trigones none or small ; 
cuticle smooth or papillose; the papillae hyaline, hemispherical Gemmae 
2-celled, 10-18 p long, 8-14 /a wide, grayish brown, Mth thin w^alls. Under- 

mi 1*1 an' tha. ' ^ 

Probably a typographical error for 
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leaves sometimes almost wanting, usually common near the tips of the 
shootSj lanceolate to ovate, unlobed or rarely 2-lobed, otherwise entire. 
Plants bisexual Male bracts usually just below the female ones and on 




upper third of perianth, x35. 7, Female bract and bracteole (6), x25. 
8, Part ofdhe mouth of the perianth, x85. 9, Sterile shoot, x35., 10, Part 
of plant with perianth and rejuvenation (r), x35. 11, Underleaf, x3S. 
12, Lobe of leaf, x282. 13, Female bracts and bracteole (h), x35. (7, 8, 
after Macvicar; the others after K. Mueller.) 


the same stem or branch, much larger than the leaves, only slightly com 
cave, margins of their lobes rather distantly dentate, otherwise like the 
leaves. Female inflorescence terminal on a. normal shoot; female bracts 
much, larger than the leaves, 2-lobed for their length,, their lobes 

dentate,. margin sometimes decolorate, otherwise like the leaves, bracteole 
smaller tha,n, the bracts, ovate, not lobed, its margin dentate, united, with 
both bracts for its length and with them forming a cup about, the 

base of... the . perianth,.. Perianth '.fusiform to narrowly oblong, almit,%- 
emergent, , deeply ,4-6'-plicate above,' quite 'reddish below, ' gradually '.con-' 
tracted to',, the mouth.; mouth decolorate,. 5-lobed ;., tliC' lobes rather tri- 
angular, I'ounded to truncate, 'Crenulate with elongate cells. Elaters about 
7. /X thick; spirals .2, '.closely,' wound.. Spores 7-9 :/x, smooth, reddish brown. 
The name .from Gk.'myno^^ many, znd anthos, flower ; in reference to the 
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abundance of perianths, not more numerous however than in some other 
species, e.g., C. elegans. — On soil, on rotting wood, on bases of trees, on 
rocks. 

Illustrations: K. Mueller (409) 2: fig, 37; Macvicat (374) 290, fes. 1-S: 
Jensen (323.5) 221, 2 figs. 

Examinations: Labrador. Nain (David Potter) 1937,— Mick Negaiine in 
Marquette County (Nichols) 1935. — Ont. Qiietico National Park (Drexier 2146) 
1939. 

Type LOCALITY : Ekenas, Elimo, Finland (Lindberg). 

Range: Labrador, Me. (156), N.H. (359), Vt (245), Mass. (119), R.I. (169), 
Conn. (212), N.Y. (258), Que. (178), Ont., III. (246.7), Mich., Wis. (98), Minn. 
(94.1), Alta, (51), Ariz. (184), N.C (43); Asia (350); Eur. (409). 

C. myriantha is very like C, elegans, except that the latter lias the leaf lobes 
wider, the leaf cells smaller, the gemmae smaller, and the perianth rather longer 
for its width. Douin has referred the specimens of C. myriantha partly to several 
species, thus doing away with it entirely. Joergensen (323.5) has followed him in 
this. Perhaps it is better to retain C. myriantha until some one monographs the 
genus, ^so we are following K. Mueller (409) and Macvicar (374). 

The confusion of this species with others has left quite uncertain the range 
of C. myriantha, as well as that of its closely related species. 

ELACHISTAE^77 

Backs of the leaves not papillose or the papillae merely thickened 
points of cell wall ; plants bisexual ; male inflorescence on separate shoots 
beneath the female inflorescence ; female bracteole free from the female 
bracts. In place of a key, compare numbers 16-18 on folding chart follow- 
ing page 508. 

16. Cephaiozieila elachista^"® (Jack) Schiffn., Lotos 48 :338, 1900. 

Jungermannia elachista Jack, in Gottsche & Rabenh. Hep. Eur., Exsic. No. 
574, 1873. 

Cephalozia divaricata var. confervoides Aust. Hep. Bor.-Amer., Exsic. No. 54, 
1873. 

Cephalozia elachista Lindb., Acta Soc. Sci. Fennica 10 :502, 1875. 

Cephalozia (subgenus Cephaiozieila) elachista Spruce, On Cephalozia 70, 1882. 

Plants creeping among other bryophytes, pale green. Stems 5-10 mm 
long, prostrate to ascending, delicate, flaccid, pale green, 20-30 ju. thick, 
with elongate verruculae, often with proliferations beneath the perianth, 
dorsal epidermal cells large and hyaline; branches few, rather fleshy, 
ventral in origin. Rhizoids few, scattered, colorless. Leaves alternate, 
almost transversely inserted, not decurrent, distant or on female brandies 
imbricate, erect-spreading, simply 2-lobed, ovate, about 175 long and 
125 /I wide, smooth on the back, hardly wider than the stem ; margin 
entire, or often one margin 1-toothed, or the margin with numerGus blunt 
to sharp teeth ; lobes about equal, lanceolate or triangular, acuminate, com- 
monly somewhat connivent and incurved toward the stem, 3-5 cells wide 
. at.base ; 'sinus, descendi V2-% the leaf length,, acute . to obtuseJiLells' o 


e lak' IS te. 
Is ta. 
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Cephalomeiia elachista, 1, Female bract, x45. 2, Leaf lobe, x74. 

3, Leaf of sterile shoot, x45. 4, Part of mouth of perianth, x 148. S, Female 
■ bract, x45. 6, Tip of leaf, x222. 7, Leaf of sterile shoot, attached, x93. 

8, . Male bract, x 45. 9, Part of plant with male and female (/) branches, 
x29. 10, Male (m) branch growing from a female branch, x 19. 11, Lobe 
of female bract, x 74. 12, Leaf, x45. 13, Three gemmae, x371. (2, 11, 
after Douin; 7, after Jensen; the others after K. Mueller.) 

the leaf middle 14-30 ft, toward base 20-35 ft, mostly rectangular; walls 
thin ; trigones wanting ; cuticle usually smooth but occasionally with some 
flattish verruculae. Gemmae on the tips of the uppermost contorted leaves 
of flagelliform shoots, ellipsoid, about 24 by 10 ft, 2~celled, bluish green. 
Underleaves wanting to minute or distinct, subulate or 2-Iobed. Plants 
bisexual. Male inflorescence near the female one, terminal or farther 
down, on separate branch, spicate ; male bracts several pairs, larger than 
the leaves, 2-lobed to % their length, concavely imbricate ; the lobes 
strongly acute to acuminate, usually dentate. Female inflorescence on a 
short or somewhat elongate branch; bracts much larger than the leaves, 
2"lobed to about % their length; the lobes lanceolate to triangular, 
spinose-dentate to spinose-ciliate especially on their outer margins, their 
teeth of ten recurved ; bracteole slightly smaller than the' bracts, like them 
in 'form, free from the bracts, 2-lobed, the lobes spinose-dentate.' Perianth 
ellipsoid-cylmdric, l.S-3 mm long, 300-400 ft thick, green, about 
emergent, terete or commonly 3-angled in the upper third, gradually 'nar- 
rowed to about % the diameter 'or less- at mouth; mouth crenuJate,,with 
bulging cells. Sporangium ellipsoid, reddish brown. 'Elaters 150-200 ft long,. 
7-10 p. thick; spirals 2, loosely coiled, .reddish' brown. Spores. ,10-11 ft,, 
distinctly but minutely papillose, reddish / brown, .The ' ' name '..the,- Gk, 
elachistus, the smallest ; in reference to the plant as a whole.— Among 
other bryophytes on very damp peaty soil; on rotten wood in a bog; 
among peat moss. 
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.... (409) 2: %. 30; Pearson (433) 2: pi 71; Macvkar 

(o74) 291, figs. l-S ; Jack, Gottsche & Rabenhorst Hep. Eur. Exsic., pi, ■witli No. 
5/4, except figs. A and B, 1873; Douin, Soc. Bot. France, Mem. 29: pi. 2, fig.'di; 
pi. 7, fig. 69; pL 9, fig. 97, 1920; Jensen (323.5) 221, 2 figs. 

Examinations : None. 


Type ^ LOCALITY : Between Ueberlingen and Salem in Baden, Germany (Jack) 
1870, Distributed as Gottsche & Rabenhorst, Hep. Eur. Exsic. No. 574. 


Range: Cape Breton IsL (413), N.S. (53.2), Me. (168), N.H. (159), Vt. (53), 
Mass. (169), R.L (164), Conn. (203), N.J. (409), N.Y. (58), Mich. (416), Wis, 
(98), Alta. (51), B.C. (412.1) ; Eur. (409), 


17. Cephalozlella hyaiina^^® Douin, Soc. Bot. France, Mem. 29 :77, 1920. 

C. ramholitanensis Douin, Revue Gen. Bot 28:281, pi. 15, 1916, according to 
Douin in Soc. Bot. France, Mem. 29:77, 1920. 


Plants thinly spread over sandy soil, green to reddish brown; leafy 
shoots 185-440 II wide. Stems 2*-6 mm long, prostrate with ascending tips 
and branches, 50-65 /x in diameter ; branches ventral ; subfloral innovations 
rare; cross section of stem showing quite numerous cells; surface ceils 


16-33 /X long, 10-15 p. wide, thin walled. Rhizoids rather numerous, long, 



Cephalosielia hyalina: 1 , Female bract, x 25, 2-3, Leaves, xSO. 4, Small 
part of mouth of perianth, x352. 5, Plant with male and female branches, 
with antheriia (a) , x 12.7. 6, Underleaf not far below the female ^bracteole, 
x 80. 7, Part of sterile plant, dorsal view, x25. 8, Part of plant, with temale 
branch, x 19. 9, Lobe of small leaf, x 352, 10, Lobe of large leaf, x352. 

11, Cells at base of leaf lobe, x 193. 12, Margin of lobe of female bract, 

X 115. 13, Underleaf of sterile stem, x 352. (5, after Douin; all others orig- 
inal ; 1-4, 6-8, 11-12, by Elizabeth Curtis.) ; 

'*‘9 M a li' na. We do not consider the Dottiii citation the original, either the name or its 
synonym, but we cannot find the original. We find no reference by Douin himseif to the original 
publication, although he reduces C. ramholitanensis to C, hyalina. 
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colorless. Lea¥es alternate, transversely to quite succiibously inserted, not 
decurrent, distant to contiguous, erect- spreading to spreading, simply 
2-iobed, ovate or obovate to invertedly triangular on account of the spread- 
ing lobes, 270-470 /a long, smooth on the back, somewhat to strongly con- 
cave; margin entire; lobes of normal sterile branches 3-6 cells wide, 
spreading, triangular to ovate, acute, the tips bent forward; sinus descend- 
ing the leaf length, acute to rounded. Cells of the leaf 12-24 /x, 

polygonal, isodiametric to twice as long as wide, walls but little thickened ; 
trigones wanting; cuticle smooth. Gemmae not seen. Uriderleaves not 
present throughout, from wanting to abortive or distinct on the same stem 
when well developed, 2-3-lobed for %-% their length ; the lobes triangular 
to ovate or lingulate, acute. Plants bisexual. Male inflorescence terminal 
on a main shoot or on a ventral branch ; male bracts 2-lobed, the lobes 
entire to somewhat dentate; antheridium 1, Female inflorescence on a 
short ventral modified branch; female bracts about twice as long as the 
leaves of normal sterile stems, 2-iobed for about % their length, free; 
the lobes wide, acute, somewhat distantly dentate to almost entire, bracte- 
ole free from the bracts. Perianth ellipsoid or shortly cylmdric, %-%- 
emergent, 3-4-plicate nearly to. base, with additional plicae near tip, the 
cells of the upper half about 9 by 20 /x, of the lower half about 16 by 
20-30 /A ; mouth % as wide to as wide as the perianth, somewhat crenulate 
by projecting cells and somewhat lobed. Sporophyte unknown. We dO’ not 
know why the name hyalina. — On damp earth. 

Illustrations: Doiiin, Revue Gen, Bot. 28: pi. 15, 1916. 

Examinations: Fla. Sanford (Rapp 78), without date. 

Type locality : “Florida.’’ Probably near the town of Sanford. 

Range: Fla, (52), Ga. (52) ; Eur. (117.15), 

18. Cephalozielia obliqua^®^ Douin, Revue Gen. Bot 28 :319, 346, 1916. 

Plants solitary or in thin patches or small mats, green to yellowish 
green or brownish green; leafy shoots 0 . 4 - 1 . 2 mm wide, commonly 700- 
.800. ft wide. Stems 0.2-10 mm lo.ng,- prostrate or the branches ascending to 
erect, 70-130 p. thick, unbranched or with few to numerous ventral 
branches; cortical cells '24-64 /x long, 9-23 p. wide, 2-4 times as long ns 
wide, / with .thin walls.. Rhizoids few to moderately numerous, colorless, 
short toyrather ' long. Leaves' alternate, distinctly to veiy succubous, not 
• clecurrent, distant .on ..sterile shoots, ■ imbricate near the female bracts, 
spreading, simply 2-lobed or occasionally with an additional lobe or tooth 
on. ' the .dorsal, margin, ■ qua.drate to elliptic, commonly, averaging about. 
.365 pL long and 245 /x .wide, ..without, dorsal papillae ; margin, :.e,ntire lobes. 


oh Ilk' wa. 
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Cephalosiella ohliqua. 1, Epidermis of small stem, surface view, x 222. 
2, Female bracteole, x41. 3, Leaf, x68. 4, Leaf, x22. 5-6, Female bracts, 
x 41. 7, Epidermis of well developed stem, surface view, x222. 8, Part of 
sterile shoot, ventral view, x34. 9, Thickenings in walls of inner layer of 
spGrangiiim,,x 593. 10, Male bracteole, x222. 11, Part.of mouth of. perianth 
after exsertion of sporangium, x222. 12, Underleaf, x 222. 13, Cells of 
periantli about' 2/3, down, .x222. ' 14, .Leaf,, the larger lobo ventral, „ x222. 
15, Tip of plant with male (m) inflorescence and perianth, x 34. 16, Ventral 
lobe of large leaf, X 222. (All original ; 2-6, 15, by Elizabeth Curtis.) 
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4“ 14 ceils wide at base but commonly only 4-10^ acute, triangular to 
ovate, inclined to be unequal with the ventral the larger ; sinus descending 
the leaf length, acute or more rarely rigiit-angiilar. Cells of the 
leaves 15-48 /a, isodiametric to 1.5 times as long as wide, much the same 
throughout the leaf ; walls thin ; trigones wanting ; cuticle smooth. Gemmae 
unknown. Uiiderleaves wanting to rudimentary or on young shoots some- 
times well developed but small, near the female bracts somewliat 2-lobed. 
Plants bisexual. Male inflorescence terminal on short ventral branches 
arising below the female inflorescence; male bracts smaller than those 
of the stems from which the male branches arise, 24obecl, entire; male 
bracteole 2-lobed, entire, its lobes only 1 cell wide and 2-3 cells long; 
antheridium L Female inflorescence terminal on a main shoot or commonly 
a short modified ventral shoot ; female bracts about as large as the largest 
leaves of sterile stems, 2-4-lobed to about their length, ovate to 

oblong, entire to sinuate or rarely with a few marginal teeth, the lobes 
acute; bracteole 2-lobed for about % the length, entire to sinuate, not 
or but little united with the bracts, the lobes acuminate. Perianth cylindric, 
about % emergent ; its cells thin walled, the upper about % times as long 
as wide, % from the base of perianth, cells about isodiametric; mouth 
about 'half the diameter of the perianth, somewhat lobed, creiiiilate with 
projecting cells. Sporangium ellipsoid, 2-3 times as long as thick. Elaters 
90-160 /A long, 6-7 p. thick; spirals 2, brown. Spores 8-13 /x, smooth, 
brown. The name the L. obliqtms, slanting; evidently in reference to the 
quite succubous leaves. — On sandy peaty soil; on logs in swamps. 

Illustrations : Douin, Revue Gen. Bot. 28 : pi. 18, fig. 87 and pi. 19, fig. 103, 

1916. 

Examinations: Fla. Sanford (S, Rapp 79) 1920^; also Sanford (S. Rapp, im- 
numbered) Apr. 13, 1921, and associated with the name rappifolia. 

Type locality: Sanford, Florida (Severin Rapp). 

Range : Fla. Known only from Sanford. 

' . ..The reproductive structures, and sporophyte of C. ohliqua were probably want- 
ing : in /the. . type material,' for they were not described. .They were also wanting in 
Rapp's No. 79, probably isotype. They were present, in the 1921 material, which' we 
were permitted to examine through the kindness of Mr. Brinkman. All reproductive 
and sporophytic structures were drawn from the latter material. 

HAMPEANAE^s^ ■' 

Backs of the leaves without papillae composed of projecting cells,;: 
plants bisexual; male inflorescence; on' separate shoot below the .female 
inflorescence; female bracteole united writh 1 or both bracts. 

In place of a key, compare numbers- 1.9-26 .on .folding chart' following 
page 508. 
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19. Cephaiozieiia liampeana'*-®^ (Nees) Schiffn., in Loeske Moosfl. Harzes 92, 
1903. 

Jungermanma hampeam Nees Naturg. Eur. Leberm. 3:560^ 1838. 

Jungermannia dentata Limpr. Krypt.-Fl. Schlesien 1:293, 1876. Not of RaddI, 
Mem^. Soc. Ital. Sci. Modena 18:32, 1818. 

Cephalosia divaricata Heeg Leberm., Niederoesterreich 95, 1893, in part. Not of 
Dum. Hep. Eur. 89, 1874. 

Cephalozia kageni Bryhn, Revue BryoL 26:21, 1899. 

C. trivialis Schiffn., Lotos 48 :34i, 1900. 

Cephalozia bryhnii var. elongaia Bryhn, Nyt. Mag. Naturv, 40:1, 1902, 

C, divaricata Warnst. Krj^pt.-FI. Mark Brandenburg 1 :233, 1903, in part. 

C. eroca Limpr. in Warnst. Krypt-Fl. Mark Brandenburg 1 :233, 1903. 

Cephalozia erosa MassaL, Malpighia 21 :36, 1907. 

Cephalozia hampeana var. erosa K. Muell, Rabenh. Krypt.-FL 6(2) :164, 1913. 

Plants in patches, green to brownish green. Stems 3-10 mm long, 
prostrate, rather weak, little branched. Rhizoids rather numerous, scat- 
tered, long. Leaves of sterile stems alternate, almost transversely inserted, 
not decurrent, distant, spreading to spreading-recurved, simply 2-lobed, 
broadly cuneate to subquadrate, smooth on the back, the smaller ones 
rather wider than the stem ; leaves near female inflorescence larger and 
loosely imbricate; margins entire to somewhat toothed in addition to the 
apical lobing ; lobes triangular to ovate, acute to subacute, mostly divari- 
cate, 4-10 cells wide at base ; sinus descending y 2 -% the leaf length, widely 
acute to obtuse. Cells of the leaf middle 11-18 ju., of the other parts little dif- 
ferent, polygonal; walls thin; trigones wanting; cuticle smooth. Gemmae 
common, on the margins of the younger leaves, about 15 wide and 20 ju 


long, 2-celled, brownish. Underleaves rare or wanting other than close 



Cephaloziella hampeana. 1, Leaf, attached, x 74. 2, Female bracts and 
bracteole (b), x2i. 3, Leaf just below female bract, x2L 4, Male bract, 
x 58. 5, Tip of leaf lobe, x 116. 6, Tip of plant, ventral view, x32. 7, Lea| 
x58. 8, Underleaf just beneath the female bracteole, x21. 9, Plant with 
male branch and perianth, x 21. (1, after Jensen; 6, after Douin; the 
others after K. Mueller.) , . 
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to female bracteole^ grading from lanceolate to ovate, the larger above. 
Hants bisexual Male inflorescence terminal or farther down on ordi- 
nary branches ; main bracts 12-40, larger than the leaves, closely imbri- 
cate, 2-lobed to about concave, the lobes broadly triangular, entire to 
slightly dentate with obtuse teeth. Female inflorescence terminal on stem 
or ordinary branch; female bracts much larger than the leaves, loosely 
surrounding the perianth, 2-iobed to % their length; their lobes acute, 
sharply dentate to entire, with margins not different in color; bracteole 
narrower than the bracts but about the same in length, rather less deeply 
2-lobed, united for its length with both bracts and thus forming a 

loose cup around the perianth. Perianth ovoid-ellipsoid to cylindric, %-%- 
emergent, green throughout or somewhat hyaline above, with 4"5 rounded 
plicae in the upper half, gradually narrowed to about half its width at 
mouth ; mouth slightly crenate to dentate with bulging cells. Elaters 8-9 ^ 
thick ; spirals loosely coiled, reddish brown. Spores 8-9 /x, minutely papil- 
lose, yellowish brown. Named in honor of E. Hanipe, a pharmacist of 
Blankenbtirg, Germany, who first found the species. — On moist sandy or 
peaty soil, at sides of ditches, on Sphagnum, on old walls. 

Illustrations: K. Afiieller (409) 2: %. 46; Macvicar (374) 284, figs. 1-5; 
Jensen (323.5) 221, 3 figs.; Douin, Revue Gen. Bot. 28: pL 12, figs. 16-17; pi. 13, 
figs. 39-40; pi. 16, fig, 73; pL 17, fig. 82; pi. 19, fig. 95, 1916; Douin, Soc. Bot. France, 
Mem. 29: pi. 2, figs. 58-59; pi 9, figs. 89, 91, 1920; Warnstorf (523) 235, fig. 6; Gil 
(76) fig. 269. 

. Examinations : Ore, Sunset Bay in Coos County (Frye) 1929. — IVask. Pacific 
Beach (Foster) 1911. — PFyo, Centennial (Frye) 1931. 

Type locality: Blankenburg, Germany (E. Hampe). 

Range: Baffin Isl (277.2), Melville Peninsula (277,2), Keewatin District of 
Canada (277.2), N.S. (53), Me. (369.1), N.H. (169), Vt. (164), Mass. (169), RI. 
(200), Conn. (156), N.Y. (59), W.Va. (3.2), Ky. (218), Mich. (213), Wis. (98), 
Wyo. (83), Alta. (46.2), B.C (46.1), Wash. (81), Ore. (82), Cal.' (202); Asia 
(409); Eur. (460.2). 

Since C. hampeana was confused with C. divaricata for a long time, all reports 
of it before 1909 when both Evans and Lorenz discussed the confusion, are in doubt. 

, 20. Cephaiozieila araica^®^ Bryhn and Douin, by K. Muell, in 'Rabenh. Krypt-FL 
6 (2) :159, 1913. 

Cephalosia divaricata var. verrticosa C. Jens., Medd. om Groenland 15:374, 
•: 1:897. 

, C. byssacea var. verrucosa Schiffn., Bryologische Fragmeiite 5, in Oesterr, Bot. 

, Zeitschr. 54: in 1904. 

, Cephaloma verrucosa Bryhn and KaaL, Bryhn in Rept. 2tid Norwegian Arctic 
' 'Expeddn the "Tram" in 1898-1902, 11:45, 1906. Not of Steph. in, Hed- 
' wigia 32:318, 1893, 

Cp verrucosa 'Bryhn and KaaL, Bryhn in Christiania Vecl.-Selsk. Fork. No. 5, 
1908, in part. • 

Plants, in tufts or singly between bryophytes, delicate, brownish green. 
Stems G. 5-3 cm long,,.: simple or usually with numerous branches from 
beneath the, perianth ; , in; cross , section -The- cortical, cells with very thin 
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VfalISs interior cells with somewhat thicker ones. Leaves alternatej, trans- 
versely inserted, not decurrent, distant, almost applied to the stem, simply 
2 -lobed 5 quadrate, without papillae composed of projecting cells on the 
back, slightly concave, but little wider than the stem except near the 
perianth; margin entire; lobes lanceolate, bluntly acute, almost ■ parallel, 
5-8 cells wide at base ; sinus descending %-% the leaf length, acute and 
narrow. Cells of the leaves 12-16 p., with roundish ceil hollows; walls quite 
thick ; trigones moderately large but indistinct ; cuticle verruculose. Gem- 
mae unknown. Underleaves wanting or only occasionally present, well 
developed near the female bracts. Plants bisexual Male inflorescence 
terminal on norma! branches from beneath the perianth. Female bracts 




CephaloAella arctica. 1, Part of stem with 4 leaves and 2 underleaves, 

X 17. 2, Leaf, x 106. 3, Female bracts with bracteole between, x3S. 4, Shoot 
with perianth containing immature sporophyte, x29. 5, Part of stem with 
one leaf, x 183. 6, Leaf, xl62, (1, 5, after C. Jensen; the others after K. 
Mueller.) 

larger than the leaves, 2-lobed for their length, or rarely unlobed 

or 3-lobed, broadly ovate; their lobes entire or nearly so, triangular to 
ovate, acute to bluntly so, of roundish cells; bracteole somewhat smaller 
than the bracts, 2-lobed, united with both bracts for about % of its length 
and with them forming a cup which is closely applied to the peri- 
anth, Perianths clavate, -emergent, often occurring successively on 
branches from beneath the previous perianth, gradually contracted to the 
mouth, composed of cells with quite thick walls; mouth decolorate, crenu- 
late. Elaters about 8 p. thick; spirals 2, reddish brown. Spores 10-12 fi, 
minutely punctate, brown. The name from its arctic habitat.— On soil, 
among bryophytes. 

Illustrations: K.^ Mueller (409) 2: fig. 45; C Jensen, Medd.' om Groenland' 
15:375, figs., 1-3, 1898. 

: Examinations : None. 

Type locality : Scoresby Sound in East Greenland (N. Hartz) 1892. 

Range : Greenland (320) ; Ellesmere Island (56.01); Pirn Island (56.01) ; 
Cocked.Hat IsL^ (56.01) ; .King .William Land^®^ (409> ; .Eur. (.459.02) . , . 

Details of the sporangium apparently have not been observed. 

: TMs we think is probably what is now' King William Island, about Lat.' 69 ^ .N.,. Long. ' 9.4®, W.. 
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21. Cepiiaioziella rubella^®^ (Nees) Warnst, Krypt.-Fl. Mark Brandenburg 
1 :231, 1902; emend. Douin, Revue Bryol. 41 :6, 1914. 

Jmigermannia bifida Sclireb., in Schmidel leones Plant et Analysis 3 :250, pi, 64. 
fig. 2, 1787 (according to Lindberg; very doubtfully this plant according 
to Douin). 

Jtmgermannia rubella Nees Natiirg. Eiir. Leberm. 2:236, 1836. 

Jiingermannia divaricata Nees Naturg. Eur. Leberm.. 2:241, 1836. Not of Sm. 
in Sowerby Eng. Bot, pi. 719, 1800. 

CephaloBia bifida Lindb. Aiusci Scand. 3, 1879. 

Cephalosia divaricata Heeg, Leberm. Niederoesterreich 95, 1893, in part, .Not 
of Diim. Hep. Eur. 89, 1874. 

Cephalosia rubriflora C. Jensen, Revue Bryol. 20:68 and 105, pL 2, 1893. 

C. bifida Schiifn., Lotos 48:340, 1900, 

C. divaricata Warnst. Krypt.-Fl. Mark Brandenburg 1 :226, 1902, in part. Not 
of Schiffn., Engler and Prantl Pfi.-Fam. 3(1) :99, 1895. 

C. rubella var. bifida Douin, Soc. Bot. France, Mem. 29:83, 1920. 

Plants in delicate patches or mats, dark brown to reddish brown. 
Stems 3-6 mm long, branched. Rhizoids numerous, short, present to near 
tip' of stem. Leaves alternate, transversely to slightly succubously inserted, 
not decurrent, distant to approximate, erect-spreading to spreading, sim- 
ply 2-lobed, broadly ovate, not wider than the stem on sterile stems, 
smooth' on the back ; lobes long-triangular to lanceolate, 2-5 ceils wide but 
mostly '4, , entire or rarely somewhat toothed, acute ; sinus descending 
the leaf length, acute to right-angular. Cells 10-15 ju or averaging 
11-13 /A but occasionally reaching 18 fi; walls distinctly thickened; tri- 
gones small or none ; cuticle almost smooth. Ge,mmae undescribed and not 
seen by us. Unclerleaves wanting on sterile non-gemmiparoiis stems or 
merely occasional ones occurring, lanceolate. Plants bisexual. Male 
branches arising near the base of the female one, wider than the sterile 


leafy' shoots, elongate, male bracts larger than the leaves, closely imbricate, 



Cepkalosiella rubella^ 1, Female bracts and bracteole (5), x 32. 2-3, 
Leaves, x64-. 4, Leaf, x ISO. 5, Part of plant with periantbi and male (-m) 
branch, x 16. 6, Part of sterile shoot, x48. 7, Gemma, x667. 8, Tip with 
.' unruptiired perianth, .x 24. '9,-. Fart' of. mouth of perianth, x93. after 
Douin; 9, after Jensen; the others after K. Mueller.) 
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concave, 2-lobed to about % ; the lobes entire oi* rarely slightly toothed, 
acute ; antheridium 1. Female inflorescence on the stem or an unmodified 
ventral branch; female bracts about 3 times as long as the leaves of 
sterile stems, slightly convex, 2-3-lobed for their length, closely 

applied to the perianth; the lobes denticulate, mostly acute, their margins 
concolorous ; bracteole similar to the bracts, united far up with one of the 
bracts. Perianth elliptic-ovoid to cylindric, about % -emergent, 3-4- 
plicate in the upper part, often purplish about the middle and lower, 
becoming hyaline at the mouth, gradually and not greatly contracted to 
the mouth ; mouth the width of the perianth, dentate. Elaters about 

8 p. thick, straight; spirals 2, reddish brown. Spores 7-10 ju., minutely' 
papillose, reddish brown. The name the L. rubellus^ reddish; from the 
color of the plant as a whole in the original collection. — On soil. 

Illustrations: K. Mueller (409) 2: fig. 43; Macvicar (374) 286, %s. 1-3; 
C. Jensen (323.5) 221, 2 figs, (as C. bifida) ; Meylan (386) fig. 157; Douin, Revue 
Bryol. 41 :25, figs. 3-4, 1914; Douin, Soc. Bot. Fr., Mem. 29: pi. 9, fig. 83, 1920; Douin, 
Bull. Soc. Bot. France 60; pi. 12, fig. 60, 1913. 

Examinations: La. Fluker (Faith Pennebaker 306) 1938. — N.C. Hollow Rock^ 
Durham (Blomqiiist 176) 1932. 

Type LOCALITY : European. 

Range: Me. (369.1), Vt. (193), Mass, (168), Conn. (168), Que. (178), Mich. 
(419.2), Wis. (98), Wyo. (82), Alta. (51), B.C. (46.1), Ore. (82), Ariz. (184), 
Colo. (175), La., N.C. (43), Va. (271); Asia (19.05); Eur. (323.5); Jan Mayen 
Isl. (320.4). 

This species has been so greatly confused with C. hampeana and C. divaricata 
that reports of it before 1920 are very unreliable. 

C. rubella var. bryhnii Douin, Soc. Bot. France, Mem. ^:84, 1920 (Cephalosia 
hryhnii Kaal, Nyt. Mag. 33:152, 1893. Cephalosiella bryhnii Donin, Revue Brvol, 
41:18, 1914; but not of K. Muell., Rabenh. Krypt.-FI. 6(2) :1S0, 1913) has 
been reported from Ellesmere Island (56.01). Douin (Ann. Bryol. 1 :52, 1928) 
remarks that Kaalaas applied the name to two plants, one of which was Dickkon 
integerrimu 7 n. Whether the Ellesmere Island material is C. rubella var. bryhnii or 
Dichiton integerrimum we have no means of determining. 

The var. bryhnii is distinguished from C. rubella typica by the usual occurrence 
in the variety of the male inflorescence on separate shoots arising beneath the female 
inflorescence. It is distinguished from C. bifida by the lobes of the leaves and of 
the female bracts, which are obtuse to rounded in the variety, 

■22. Cephalozsella striatuia^®® (C. Jens.) Douin, Revue Bryol 35;:132, 1908. 

Cephatosia striatula C. Jens., Kevm Bryol. 31 :2S, 1904-, in pzvt 

Prionolohus striatuhis S(M.^n. in Douin, Mem. Soc, Sci. Nat. Cherbourg 
^ 25,:256, 1906. 

Plants in very small patches, yellowish green. Stems 3-7 mm long, 
prostrate to ascending, with few yentral and fewer lateral branches, striate- 
verrucose. Rhizoids rather numerous, long, colorless. Leaves of sterile 
stems alternate, transversely inserted, not decurrent, distant, erect- 
spreading, simply 2-lobed, ovate to broadly cuneate, smooth on back, 


■ \ ■■ 
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Cephaloziella striatula. 1, Tip of female bract, x83. 2, Underleaf, xl75. 

3, Leaf, with verruculae shown at right tip, x222. 4, Leaf, x2i7. 5, Female 
bract, x48. 6, Part of cross section of stem, x 175. 7, Part of month of 
perianth, x217. 8, Leaf, x58. 9, Underleaf, x 175. 10, Leaf, x5S. 11, Male 
bract, X 48. 12, Part of sterile stem, x 58. 13, Part of plant with perianth, 
x39. 14, Shoot with perianth, x27. 15, Female bracteole, x48. 16, Part of 
plant with perianth and several male branches, x 27. (2, 4, 6-7, 9, 13, after 
Jensen; the others after K. Mueller.) 

mostly wider than the stem; leaves larger toward perianth and loosely 
imbricate; margin entire, or below the female bracts somewhat dentate 
to spinulose, leaves of sterile stems lacking a spinons tooth at base, lobes 
straight 'or nearly so, lanceolate to triangular, acute, on sterile stems 4-5 
cells wide at base; sinus descending the leaf length, acute. Cells of 

the leaf 10-20 44 long, 7-12 p. wide, much thC' same in various, parts, 
rGundish.. to rectangular; W'alls thick; trigones moderately developed; 
cuticle from almost smooth to' verrucose. Gemmae spherical. Undeiieaves 
'Smaller than,: the leaves, b,roadly subulate, almost entire to deeply 2'-lobed, 
the lobes .entire or rarely dentate.,' Plants bisexual. Male inflorescence 
terminal or farther down, on 'Short modified, branch near the^ female one, 
■often' .ptirplish,; .-male 'bracts larger 'than' the' leaves, imbricate, suberect, 
concave, 24obed„. to .about the 'margin coars.ely dentate; Female; inflo- 

rescence on main stem or .unmodified branch .female bracts niiicli. larger 
than: the leaves,- 2-lo.bed .to ■ ovate.; margin of. bract, aiid,,-,-its-. lobes 
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unequally serrate; the lobes triangular-lanceolatey acute to acuminate, 
often connivent ; the sinus acute ; bracteole broadly lanceolate or oblanceo- 
late, 2-lobed, sharply spinosely serrate, united with the bracts for about 
its length. Perianth cylindric, about %-emergent, united somewhat 
at base with the^ bracts, 3-angled and 5-plicate near tip, often reddish, 
faded at tip, gradually narrowed to mouth ; mouth finely creniilate through 
projecting thick-walled cells. Sporangium oval-globose; innermost layer 
of wall cells with few semiannular thickenings. Elaters up to 100 ft long, 
7-8 /A wide ; spirals 2, loosely coiled. Spores 6-8 /a, ■ smooth, yellowish 
brown. The name the L. striatulus, finely striate; in reference to the 
striate-verruculose cuticle of the stem. — On peaty soil, on Sphagnum and 
Leucobryum.^ on stems of plants at high altitudes. 

Illustrations: C Jensen, Revue Bryol. 31:26-27, IS figs., 1904; Macvicar 
(374) 293, figs. 1-7; K. Mueller (409) 2: fig. 32; Meylan (386) fig. 156, A-D; 
Jensen (323.5) 215, 3 figs.; Douin, Revue Gen. Bot. 28: pi. 19, figs. 104-105, 1916. 

Examinations: None. 

Type locality: Mora, state of Dalarne, Sweden (J. Persson), September 7, 
1902. Mora is about Lat. 60® 56' N., Long. 14® 37' E. 

Range: Greenland (324, 322) ; Alaska (190) ; B.C. (46.1) ; Eur. (325). 

The leaves have a tendency to show a tooth on the margin below the middle. 
When this becomes sharp and marked the plants are referred to C. striatula var. 
mbdentata (Warnst.) K. MuelL, but the variety has not been found in the United 
States. In ours a sharp tooth can be found on some of the large leaves below the 
female bracts. C. Jensen (323.5) does not distinguished between C. striatula and 
the variety subdentata. 

23. Cephaiozieila grimsulana^s’ (Jack) Douin, Soc. Bot. France/Mem. 29:79, 
1920 ; not of K. Muell., Rabenh. Krypt.-FL 6(2) :171, 1913. 

Jungermannia grimsulana Jack, in Gottsche and Rabenh. Hep. Eur. Exsic. 
No. 526, 1872, in part. 

Cephalozia grimsulana Dum. Hep. Eur. 90, 1874. 

Cephalosia divaricaia var. grimsulana Kaal., Nyt. Mag. Naturvid. 33:158, 1893. 

Hygrohiella kaalaasii Bryhn, in Am. and Jens. Die Moose des Sarekgebirges 
86, 1907. 

Plants in dense tufts, greenish brown to blackish. Stems prostrate to 
ascending, 0.5-2 cm long, with few or no branches, often, quite tenuous ; 
the epidermal cells quadrate, with strongly thickened walls. Leaves alter- 
nate, transverse, not decurrent, distant or near the perianth somewhat 
imbricate, appressed on the most tenuous shoots, erect-spreading on the 
more vigorous shoots and the ..lobes incurved toward the stem, simply 
2-lobed, quadrate or roundish to oval or even somewhat reni form, not 
toothed or papillose on the back, those of the sterile stems about 1.5-2 
times as wide as the stem, those near the perianth larger ; margin entire, 
or some of the leaves near^the perianth with a single dorsal rounded tooth ; 
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lobes obtuse to usually rounded and incurved at tip, those from the middle 
of the sterile stems 6-10 cells wide at base; sinus descending the 

leaf length, acute. Cells of the leaves 14-20 /i., roundislily or ovally polygo- 
nal; walls thin or of old leaves almost uniformly thickened; trigones 
none or small; cuticle smooth or papillose. Gemmae unknown. Under- 
leaves common, small, triangular to ovate, entire or nearly so, sometimes 
slightly 2-lobed, acute to obtuse. Plants bisexual. Male inflorescence termi- 
nal or farther down on normal wide-leaved shoots ; male bracts slightly 
larger than the leaves, erect-appressed, 2-lobed, saccate below ; the margin 
entire, the dorsal one incurved ; the lobes small ; the sinus the bract 

length, acute to obtuse. Female inflorescence terminal; female bracts 
larger than the leaves, appressed, 2-lobed for ; the margin irregu- 

larly toothed to crenate; the lobes triangular, acute to obtuse; the sinus 
the bract length; bracteole united for %-% its length with both 
bracts, 2-iobed. Perianth ellipsoid to cylindric, 3-4-plicate for half its 
length or more, of quadrate or roundish cells with quite thick walls, 
slightly contracted at mouth; mouth, evenly crenulate v/ith thick wailed 
and elongate projecting cells. Seta of 4 rows of cells. Elaters 10-12 ft 
thick; spirals loosely coiled. Spores 12-13 /a. The name from the, place of 



Cephdosklla grimsuiana, 1, Cells of the perianth, x90. 2, Female 
bracts and bractetpie {b), x2i. 3, Underleaf, x 239. 5, Leaf, x 116. 6, Part 
of plant, dorsal view, x32. 7, Epidermal cells of stem, surface view, xll6. 
8, Leaf near female bracts showing dorsal tooth, .,x 32. 9, Part of plant with 
perianth, x21. 10, Part of plant, ventral view, x 32. 11, Part of plant, 
lateral view, showing underleaves (2i),;x32. .12,. P^art, of plant siiowiiig 
underleaves ,(«)jx58. 

Cephaloziella grimsuiana var. , 4 . Lobe of leaf of sterile 

stem, X 148. /4, 12, after Douin; the others after K. Mueller.)^ ^ / 
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its original discovery, Lake Grimsel, and L. -amts, pertaining to.— On 
damp rocks in sunny places. 

Illustrations: Gil (76) fig. 266; Doiiin, Revue Gen. Bot 28; pi. 19, figs. 
101402, 1916; Douin, Soc. Bot France, Mem. 29 : pi. 8, fig. 73, 1920. 

Examinations : None. 

Type locality: Beside Lake Grimsel in Switzerland (Jack) 1871, at 1870 
meters. 

(56.01); Ellesmere Isl. (322); Spitzbergen (56.01); Eur. 

Joergensen (325) remarks that K. Mueller described the variet}^ alpina rather 
than t 3 ^pical material. This seems to be the case from the size of cells and the lobes 
of the leaves he describes. Neither the size of the cells nor the width of the lobes of 
the leaves is impressive, and becomes less so w^hen one considers the narrow lobes 
of C. grimsulana var. angustiloha. The real distinction is the bisexual or unisexual 
character. If that is in error we would consider C. alpina a synonym of C. grim- 
,sulana.: Douin (117.2) says C. grimsulana is bisexual with the male inflorescence 
on separate branches. There is therefore a good deal of confusion concerning 
reports of occurrence between C. grimsulana and C. alpina, 

23a. Cephaloziella grimsulana var. angustiloba^^s (Douin) Joerg., ' Bergens 
Mus. Skrift 16:104, 1934. 

C. Douin, Soc. Bot. France, Mem. 29:70, 1920. 

Leaf lobes only 4-5 cells wide, acute. Leaf cells 12-15 /x. Lobes of 
the female bracts 8-12 cells wide, with few teeth, their walls thick and 
papillose. The name from L. angusHis, narrow, and iobus, lobe ; in refer- 
ence to the narrow lobes of the leaves. 

Illustrations : Douin, Soc, Bot. France, Mem. 29 : pi. 9, fig. 98, 1920. 

Examinations : None. 

Type locality : “Etats-Unis.” 

Range: N. Amer. north of Mex. (56.55) ; Caucasus Mts. (325) ; Eur. (32S). 

24. Cephaloziella fiotidae^®® Douin, Bull. Soc. Bot. France 28 :312, 1916. 

Plants prostrate in a thin layer on rotten wood, brownish green or 
somewhat reddish brown; leafy shoots 300-700 /x wide. Stems 0.4-1. 5 mm 
long, 35-75 /x thick, prostrate or the tips ascending; branches common, 
arising ventrally ; flagella present, 'with small but normally formed leaves ; 
surface cells 10-14 /x wide, 10-27 g. long. Rhizoids numerous, colorless, not 
very long. Leaves alternate, distinctly succtibous, not deeurrent, distant, 
spreading, simply 2-lobed, roundly ovate, or through the spreading of the 
lobes quadrate or obovate, smooth on the back, gradually larger on female 
■shoots, on sterile stems about 85-215 /x long and wide'; margin entire; 
lobes triangular or ovate-triangular, 4-10 cells wide at base but commonly 
6-8, acute to rounded but usually obtuse; sinus descending %™i /2 leaf 
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length, acute to bluntly so. Cells of the leaves 8-20 /x, about the same 
throughout the leaf, isodiametric or nearly so ; walls thin ; trigones w^ant- 
ing; cuticle smooth. Gemmae not seen. Underleaves fairly constantly 
present but mostly reduced to half a dozen cells or fewer. Plant bisexual. 
Male branch short, with only a few leaves below the bracts ; male bracts 
10-16, about 135 /x long and wdde, distinctly imbricate, quite similar to 
the leaves but the lobes acute to rounded; antheridium 1. Female inflo- 
rescence mostly on main stems but sometimes on unmodified branches; 
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female bracts somewhat larger than the leaves of sterile sterns^ about 
240 long and wide, 2“lobed, wndely acute at tip, entire to sinuate, very 
like the leaves ; bracteole united with the bracts for about half its leiigtli. 
Perianth cylindric, about 700 /a long and 250 ft in diameter when mature, 
%-%-emergent, 1 cell thick to base; its cells in the upper half mostly 
1-2 times as long as wide, 10-17 p. wide, 13-26 p long, toward the base 
about as wide but 25-35 p long; mouth slightly lobed, crenuiate with pro- 
jecting cells. Seta of 4 rows of ceils, longer than the sporangium. Spo- 
rangium ovoid, 245-320 p long, 175-215 p thick, dark brown, its wall of 
2 layers of cells ; epidermal cells rectangular, 8-9 p wide, 17-20 p long, 
nodulose. Elaters 100-140 p long, 5-6 p thick, bluntly pointed at both 
ends; spirals 2, reddish brown. Spores 8-9 p, smooth, reddish brown. 
Named after the state of Florida, in which it was found. — On rotting 
trunks of trees. 

Illustrations: Douin, Revue Gen. Bot. 28: pi. 17, hgs. 80-81; pL 18, fig. 84, 
1916; Douin, Soc. Bot. France, Mem. 29: pi. 2, fig. 47, 1920. 

Examinations: Fla. Key Largo (McFarlin) undated; Sanford (Rapp 56) 

1920. 

Type locality: Sanford, Florida (Severin Rapp). 

Range: Fla. (117.2). 

25. Cephaiozieila iudoviciana^^o Douin, Revue Bryol. 41 :8, 1914. 

Plants in thin patches, greenish brown to slightly reddish; leafy 
shoots 200-500 p wide. Stems 0 . 5-2 mm long, with numerous branches; 
epidermal ceils 1-2 times as long as wide, 14-23 p long, 13-20 p wide; 
branches ventral in origin, often 1-6 from just below the perianth. Rhi- 
zoids scarce, colorless. Leaves alternate, transversely to slightly succu- 
bously inserted, not or but little dorsally decurrent, distant to somewLat 
imbricate, erect to erect-spreading, simply 2-lobed, circular to broadly 
ovate or elliptic, smooth on the back, distinctly narrowed at base; margin 
entire or occasionally the dorsal margin with a single blunt tooth ; lobes 
unequal, the ventral the larger, 4-11 cells wide at base, but usually 4-8, 
acute to obtuse ; sinus descending the leaf length, acute to rounded. 

Cells of the leaves 7-23 p but averaging 10-14 /x, mostly isodiametric or 
nearly so, the smaller cells near the tips of the lobes ; walls thin ; trigones 
wanting ; cuticle smooth. Gemmae unknown. Underleaves mostly ; rudi- 
mentary to sometimes well developed, often not present throughout, the 
larger ones sometimes 2-lobed. Plants bisexual.^®^: Male inflorescence on 
separate branch below the female, not seen by us. Female inflorescence 
on. a v'Short .large-leaved ventral branch; bracts 3-4 times as long .as: the. 
leaves... of sterile .stems,. broadly elliptic, to ovate, .2-lobed for %{>•*“% their. 

190 do VI ki a' na, ^ . 

■‘®WAccording to Douin in original description. 
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length^ the margin entire or merely crenulate by bulging celis^ the lobes 
rounded to acute, the sinus acute; bracteole not lobed or 2-lobed, united 
with the bracts for % its length. Perianth little or not at ail plicate, not 
contracted^ at tip, the epidermal cells short to little elongate. Mature 
sporopiiyte unknown. The name from L. Ladomcus^ Louis ; hence Lud.o- 
vicia, the Latin for Louisiana, in which state the plant was first found.— 
On the bark of trees. 

iLLUSTiuvriONS : None. 

Examinations : La, Martinsville (A, B. Langlois) 1888. 

Type locality: '‘Loiiisiane, leg. Langlois, ex herb. Cardot.” Probably the col- 
lection by A. B. Langlois on bark of Melia azedarach at Martinsville, Louisiana, 
February 20, 1888. The common name of this Melia is China-tree or China-berry. 

Range : La. (117.2). 

Douln (117.2) says it is perhaps the xerophytic form of C. floridae. 



Cephaloziella iudoviciana, 1, Male shoot,' ventral view, xSO. 2-6, Un- 
derleaves, x293. 7-8, Surface view/- o.f ’; epidermal cells of stem, x222. 
9, Female tip with part of perianth, (A) /and 2- rejuvenations, x 50. 10, Leaf, 
the ventral lobe the larger, x293. .11,' Sterile shoot,- latero- ventral view, .xSO. 
12, Lobe of large kaf, x 222. 13-14, Leaves, 'x 168. 15, Lobe of small leaf, 
x222. (AH original; 1, 9, 11, 13-14, by Elizabeth Curtis.) 
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26. Cepliaiozieik rappiiiQs Douin, Soc. Bot. France, Mem. 29 :77, 1920. 

Cephaiosia rappii Sitph. Sp. Htp, 6:439, 1924r. 

Plants in dense patches, dark green to reddish brown; sterile leafy 
shoots 200-250 /x wide. Stems 0.5-1 cm long, 35-75 /x 'in diameter, flaccid, 
irregularly branched, occasionally with innovations beneath the perianth, 
Rhizoids numerous, long, colorless, present to near the tip of the stem. 
Leaves alternate, transversely to slightly succubously inserted, not decur- 
rent, distant to contiguous on sterile stem, imbricate near the perianth, 
erect-spreading, simply 2-iobed, obovate, smooth on back ; those of sterile 
stems 140-330 jx long, 125-250 p. wide, symmetric, slightly concave, wdth 
wide insertion ; margin entire or rarely with a tooth at base, or bract-like 




Cephaloziella rappii. 1, Part of leaf showing one lobe, x514. 2-3, 
Leaves, x 62. 4, Tip of plant showing female branch and a sterile branch, 

X 102. 5, Female bract, x91. 6, Part of a plant showing underleaves (w), 
x62. 7, Underleaf, x242. (All original; 2-7, by Elizabeth Curtis.) 

leaves below the female bracts crenulate by occasional distinctly project- 
ing cells ; lobes commonly 2-5 cells wide, lanceolate, acute, slightly diver- 
gent ; sinus descending %-% tlie leaf length, acute or obtuse. Cells of 
the leaf lobes 18-22 p, of the basal region 18-27 p; walls moderately thick ; 
trigones small or wanting. Gemmae not known. Underleaves common but 
not present throughout on all plants, larger near the perianth. Plants 
bisexual.' Male inflorescence on separate branch below the female; male 
bracts entire. Female inflorescence often on a ventral branch; female 
bracts larger than the leaves of sterile shoots, 2-lobed for 
length; the lobes of the same bract somewhat overlapping each other, nar- 
row, coarsely crenulate by projecting cells, 4-10 cells wide, setose at tip; 
bracteole as long as the bracts, united with the bracts for about % its 
length, 2-lobed for about 1/2 its length, its lobes regularly crenulate by 


rap' pi i. 



.556 


University of Washington Publications in Biology 


[VoL6. 


projecting cells, its sinus acute to obtuse. Perianth clavate to obovoid, 
large for the plant, 1-1.7 mm long, 460-750 ft wide, about %-eiiiergent, 
1 layer of cells thick to base, rounded to the mouth, decolorate for about 
Yq its length, the ventral ridge only slightly developed ; cells of the perianth 
8-16 wide, 1-2 times as long as wide, the larger cells below the middle; 
mouth irregularly lobed, the lobes somewhat crenulate by projecting cells. 
Sporophyte unknown. Named in honor of Severin Rapp, who first gath- 
ered it.— On ground ; on trunks of trees. 

Illustrations : None. 

Examinations: Fla, Sanford (S. Rapp 60) 1917. 

Type locality: Sanford, Florida (Severin Rapp). 

Range: Fla. (521.05) ; Bermuda (521.05). 

PEIONOLOBUS^"® Spruce, Trans. Eot. Soc. Edinburgli 15:508, 1885. 

Jungennannia Hook. Brit. Jung. (Introduction), 1816, in small part. 

Antheiia Dum. Rec. d’Obs. 18, 1835, in small part. 

Cephalosia Lindb., Jour. Linn. Soc. London 13:191, 1873, in part. 

Cephalosiella subgenus Prionolobus K. Muell, Rabetih. Krypt.-FL 2:186, 1913, 
in part. 

Plants pale green to yellowish brown or reddish brown. Stems pros- 
trate, with ascending tips; branches few, lateral or rarely ventral; epi- 
dermal cells rather pellucid. Rhizoids colorless. Leaves alternate, trans- 
versely inserted but succubous rather than incubous, not deciirrent, sim- 
ply 2-lobed, margins strongly dentate ; lobes equal or the ventral the wider. 
Cells of the leaf quite thickly walled; trigones none to small; cuticle 
smooth. Gemmae angular, 1-celled or occasionally 2-ce!led. Underieaves 
wanting or quite rare except in the female inflorescence. Plants bisexual 
or imisexual. Male inflorescence terminal or intercalary ; male bracts much 
like the leaves but sometimes a little larger; antheridium 1. Female inflo- 
rescence usually on an unmodified and moderately elongate branch ; female 
bracts with 2-3 acute dentate lobes, often united with each other and with 
the bracteole; bracteole distinctly larger than the leaves, iinlobed or 
2-'lobed, spinose-deiitate, united with one or both bracts. Perianth cylindric 
or longly ellipsoid, 5-plicate to near base, 1-2 cells thick, rouiicledly nar- 
rowed to mouth; mouth not tubular. Seta elongate. Sporangium exserted. 
The name .from Gk. prion, a saw, and a lobe; in reference to, the 

commonly coarsely dentate lobes of the leaves. ■ 
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L Pfionolobm (Hook.) Spruce/Trans. Bot. Soc. Edinburgh 15:508, 

1885. 

Jungermannia turneri Hook. Brit, Jung. pi. 29, 1816. 

Anthelia turneri Diim. Rec. d’Obs. 18, 1835. 

Cephalozia turneri Lindb., Jour. Linn. Soc. London 13:151, 1873. 

Cep halo Aella turneri K. MuelL, Rabenh. Krypt.-Fl. 6(2) :202, 1895. 

Plants in patches or creeping among mosses, pale green to reddish 
brown ; leafy shoots about 400 p. wide. Stems 2-7 mm long, flexuose, pros- 
trate, ascending at tip, terete, 60-100 fx thick, cortical cells rather pellucid; 
branches few, lateral or rarely ventral. Rhizoids rather few to many, 
colorless, present to tip of stem. Leaves alternate, transversely inserted, 
not decurrent, distant to imbricate, erect to spreading, simply 2-lobed but 
quite roundedly concave, somewhat quadrate when flattened out, about 
250 fi long and 200 /x wide; margin all around acutely and unequally 
serrate-dentate; lobes triangular-ovate to ovate-lanceolate, 12-14 cells 



Prionolohus turneri, 1, Female bracts and bracteole (6), x32. 2, Leaf, 

X 42. 3, Shoot with perianth, x 32. 4-5, Gemmae, x 500. 6, Cross section of 
perianth, x 18.5. 7, Part of mouth of perianth, x 79. 8, Cells of leaf tip, 
x20L 9, Sterile shoot, dorsal view, x42. (4-5, after Douin; the others after 
K. Mueller.) 

wide at base, unequal, the ventral the larger ; dorsal lobe erect and some- 
what incurved, mostly in a horizontal plane, acute to apiculate; ventral 
lobe wider than the dorsal one, spreading, slightly incurved, acute ; sinus 
descending the leaf length, acute.. Cells of .the leaf middle . 12-20' /x, 

quadrate-polygonal; walls strongly thickened especially near the angles; 
trigones none or small; cuticle smooth. Gemmae at the tip of the .stem, 
usually scarce, 3-4-angled to stellate, usually l-celled. Underleaves want- 
ing or very rarely one found. Plants bisexual or unisexual Male inflo- 
rescence near the middle of the branches or terminal ; male bracts several 
pairs, imbricate, resembling the leaves but more concave and sometimes 
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a little larger; antheridium 1. Female inflorescence termiiia! usually on a 
normal braiicli; female bracts almost twice as large as the leaves, united 
with each other for their length, and with the bracteole along one 

or both its margins ; its lobes 2 or rarely 3, broadly ovate, coarsely dentate 
at margin, acute to acuminate ; its sinus about the length ; bracteole 

united with both bracts or sometimes with only one, ovate, not lobed or 
2-lobed, acute or acuminate, spinose-dentate. Perianth cylindric to ellip- 
soid, about 1 mill long, 250-350 g. wide, 5-plicate to base, one cell thick 
or in the base of the grooves sometimes 2 cells thick, often decolored near 
tip, %-% -emergent, but little contracted to mouth; mouth not tubular, 
denticulate or obscurely ciliolate. Seta 2-3 mm long. Sporangium oblong- 
ovoid, exserted, 350-400 /x long, about 220 }i thick. Elaters about 8 /i, thick, 
loosely wound. Spores about 8 ft. Named in honor of Dawson Turner, an 
English banker and a friend of Plooker.- — In shady places, on sandy or 
loamy banks, in shade of bushes, on rocky banks, on soil 

Illustrations: Hooker (285) pi. 29; Ekart (124) pL 9, fig. 69; Pearson (433) 
2: pi. 74; Gil (76) fig. 273; Macvicar (374) 296, figs, 1-5; K. Mueller (4{)9) 2: fig. 
60; Douin, Soc. Bot. France, Mem, 29: pi. 2, fig. 22; pi. 3, figs. 3, 12-13, 1920; Douin, 
Bull. Soc. Bot. France 60: pi. 12, figs. 18-23, 1913. 

Examinations: Cal Mill Valley in Marin County (Howe 174) 1896. — Ore. 
Newport /(Daugherty) 1920. — Wash. Lake Merrill in Cowlitz County '(Rakestraw) 
1936; Mt. Rainier (Piper) 1895; Pacific Beach (Foster) 1911. 

Type LOCALITY : Near Bantry, Ireland (Miss Hutchins). 

' Range: Wash. (81),' Ore. ' (457), Cal. '(84.1) ;■ Eur. (374); Canary Islands 
(226) ; Madeira (56.58) ; Azores (56.58) ; Africa (226). 

According to Stephani (Sp. Hep. 3:342, 1908) Holzinger reported it from 
British Columbia. We have not found, this report. K. Mueller (Rabetih, Krypt.-Fl. 
6(2) :204, 1913) thinks the report is an error. Since it is now known to occur in 
Oregon and Washington as well as in California, its occurrence in British Columbia 
is very probable. 

DICHITON’»^ Mont. Syll. Crjrpt. 52, 1856. 

Lophoaiella Doiiin, Bull. Soc. Bot. France 60:492, 1913. 

Plants in patches, yellowish green to reddish brown. Stems 1-5 mm 
long, prostrate, not or little .branched. Rhizoids. numerous, long, colorless. 
.'Leaves alternate, transversely inserted, not decurrent, .simply , 2-1 obed, 
'entire or somewhat .sinuate, without dorsal papillae or rarely a few .at the 
insertion, '' ' larger , near the perianth ; lobes '/'.sometimes u.n.eqiial, . 3-8 cells 
w.ide at base, on ■ sterile' branches.;, mostly diva'rica'te;.. sinus descending. 

the leaf length, acute to obtuse -or roimded. . .CellS; .nither small, 
13-25 ft; walls thin or only slightly ■.thickened ; H'rigones none or at most 
minute; cuticle smooth. Gemmae rare,- angular, /.with. 4-6 |)oints, of 2 equal 
cells. Underleaves wanting on. steriIe';Stems, -present, near the perianth and 
sometimes near the tip of the 'stem, -without ' cellular surface papillae. 

■'.■■ dP.'ld ton,.-' ■ 
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Plants bisextial Male inflorescence the whole or part of a short branch; 
male bracts 2-iobed ; antheridia 1 per bract. Female inflorescence terminal 
on a main shoot; female bracts united with the bracteole for practically 
the whole length, the whorl thus making- an invokicral cup around the 
perianth. Perianth C 3 dindric to somewhat pyriform, -emergent, 3-5- 
plicate toward mouth; mouth almost as wide as the perianth, slightly 
crenuiate with bulging cells and sometimes lobed. Seta of 4 rows of cells. 
Sporangium ovoid-globose. Elaters with 2 spirals. Spores 6-9 ft, granu- 
late or papillate. The name from Gk. di, double, and chiton^ a mantle; 
in reference to the united female bracts and bracteole constituting an 
involucre which resembles a second perianth. 

1. Dichiton integerrimum^®® (Lindb.) Buch., Ann. Bryologici 10(1937) :3, 1938. 

CephaloAa integerrimalAridh., Soc. Sci. Fennica 10:502, 1875. 

Cephaioma (siibgenus Cephalosklla) integerrima Spruce, On Cephalozia 66, 

, , 1882. 

Cephaloziella mtegerrima NJzvnsi. Krypt.-Fl. Mark Brandenburg 1:232, 1902. 

CephaloAella piri flora Douin Muse. d’Etire et Loire 262, 1906.; 

LophoAella integerrima var. pin flora Douin, Bull. Soc. Bot. France 60:478, 

'■ ■ 

Lophomella piriflora Domu, Bull. Soc. Bot. France 60 :486, 1913. 

Lophoziella integerrima Douin, Bull. Soc. Bot. France 60:488, 1913. 

Plants in thin patches, green or light green to reddish brown. Stems 

1- S mm long, prostrate, flexuous; branches few, lateral, short. Rliizoids 

numerous, long. Leaves alternate, transversely inserted, not deciirrent, 
spreading, simply 2-lobed, roundish to subquadrate or cuneate, wider than 
the stem, those of the sterile stems distant, those near the female bracts 
contiguous and larger; margins entire, or at most sinuate; lobes triangular 
to ovate, often somewhat divaricate, mostly obtuse, occasional ones 
rounded or acute, 6-7 cells wide at base ; sinus descending the leaf 

length, acute to obtuse or rounded. Cells 14-25 g, much the same in 
various parts of the leaf, polygonal; walls thin; trigones wanting or 
minute; cuticle smooth. Gemmae rather rare, angular, with 4-6 points, 

2- celled, 15-18 ft. Uiiderleaves w^anting on sterile stems to present only 

near the tips. Plant bisexual. Male inflorescence constituting the whole 
or a part of a lateral branch below the female inflorescence; male bracts 
smaller than the adjacent leaves, ■imbricate, 2-lobed,, roundish, .quite' con-, 
cave,':with a blunt tooth on the dorsal' margin,' theTobes, obtuse. F,emale,. 
inflorescence terminal on a main stem or large branch; female bracts much 
larger than the leaves, irregularly 2-3-Iobed, the lobes entire or rarely 
slightly toothed, obtuse to rounded; bracteole united for its wdiole length 
with the bracts to form a cup around the base of the perianth, somewhat 
smaller than the bracts, 2-lobed or rarely 3-lobed ; the cup irregularly 
7-9-lobed for its length, loosely fitting the perianth, its lobes 


m te jer' ri mum. 
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Dichiion integerrimum. 1-3, Gemmae, x356. 4, Male bract, x30. 5-6, 
Leaves, x30. 7-8, Female bracts and bracteoles (5), x 12.7. 9, Leaf, x 72. 

10, Tip with perianth and male {m) branch, x 12.7. 11, Part of mouth of 
perianth, x93. 12, Involucre (0 and first leaves below it, x 10.6. 13, Very 
young shoot forming gemmae at tip, xl78. 14, Leaf cells, x 169. (1-3, 
12-13, after Douin; 9, after Jensen; the others after K. Mueller.) 

rounded and entire. Perianth cylindxic to somewhat pear-shaped, about 
1 mm Tong, about i^-emergent, irregularly 3-4-plicate in the upper half, 
hyaline toward tip, only slightly narrowed to mouth ; mouth with several 
wide truncate lobes, its marginal cells somewhat bulging, or rarely the 
lobes obscurely denticulate.^^^ Sporangium ovoid-globose. Spores 6-8 ju, 
finely granulate, reddish brown. The name the L. mtegerrimuSf most 
entire ; in reference to the margins of the female bracts, which are lobed 
but not toothed.— On damp, sandy ground. 

Illustrations : K. Mueller (409) 2: fig. 48; Macvicar (374) 297, figs. 1-5;, 
Warnstorf (523) 235,. fig. 8; Douin, Bull. Soc. Bot. France 60: pL 12, figs. 15-17, 35, 
1913; Jensen (323.S) 215, 2 figs. 

. ..Examinations: None. 

Type locality: On an island in Lake Ladoga, .Russia (Lindberg) 1874. 

. ' Range: N. Amer.i®® (270.1 and 56.55) ; Eur. (409). 


^ m Jensen. ,(323.5) 2iS, fig. . Z: Qi Lophosiella integerrima shows the cells of the mouth of ,the. 
perianth quite . different . from K, . Mueller ,(409 L in their arrangement. 

We' do. not know , where in North America 4he species has been, found. , , 
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Acrobolbiis 399 
rhizopliyllus 399 
Anastrepta 397 
orcadensis 397 
AnastrophyMum 393 
michaiixii 393 
richardti 396 
Aiithelia 180 
julacea 181 
juratzkana 183 
Arnellia 265 
fennica 265 
Asterella 69 
bolanderi 82 
californica 78 
echinelia 81 
liiidenbergiana 80 
iudwigia 73 
palmed 75 
saccata 76 
tenella 72 
Barbilophozia 425 
barbata 426 
hatcheri 430 
lyco'podioides 428 
Blasia 147 
pnsilla 148 
Blepharostoma 190 
arachnoideum 192 
V. brevirete 194 
trichophylium 191 
Bucegia 93 
romanica 94 
Cephalozia 477 
afiinis 487 
ambigua 481 
bicuspidata 482 
catenulata 492 
connivens 486 
lacinulata 490 
lammersiana 484 
leucantha 497 
ioitlesbergeri 489 
macounii 499 
macrostachya 495 
media 493 
pietiiceps 479 
Cephaloziella 509 
alpina 521 
arctica 544 
biloba 523. 
brinkmani 530 
:byssacea 517' 
y elacliista 537 
. . elegans 532 
floridae 551 
'■ /. gnmstilana 549 
: v.;angustiIobaA51 


hampeana 543 
holzingen 513 
hyalina 539 
lorenziana 519 
ludoviciana 553 
minima 526 
myriantha 535 
obliqua 540 
papillosa 509 
V. lieterophylla 511 
V. sinuata 512 
patulifolia 524 
rappii 555 
rubella 546 
scabrifolia 515 
spinicaiilis 516 
stellulifera 527 
V. gracillima 530 
striatula 547 
sullivantii 533 
Cephalozielloideae 507 
Cephalozioideae 475 
Chiloscyphus 239 
fragilis 245 
V. sullivantii 246 
gemmiparus 249 
pallescens 247 
polyanthus 241 
rivularis 243 
Cladopodiella 500 
fliiitans 501 
francisci 503 
Clasmatocolea 237 
doellingeri 238 
exigua 239 
Clevea 50 
hyalina 50 
Conocephalum 88 
conicum 89 
Corsinia 46 
coriandrina 46 
Cryptomitrium 68 
tenerum 69 
Dichiton 558 
integerrimum 559 
Dumortiera 90 
hirsuta 91 
V. nepalensis 93 
Fossombronia 151 
angulosa 156 
brasiliensis 156 
cristula 158 
foveolata 159 
hispidissima 161 
lamellata 159 
longiseta 154 
macounii 161 
pusilla 153 


texanus 152 
wondraczekii 152 
Geocalyx 461 
graveolens 462 
Geothalliis 112 
tuberosus 113 
Gymnocolea 367 
inflata 368 
V. heterostipa 369 
Gymnomitriiim 207 
concinnatum 214 
corallioides 210 
crenulatum 212 
obtusum 213 
revoliitum 216 
varians 209 
Gyrothyra 203 
underwoodiana 204 
Haplomitrioideae 170 
Haplomitrium 171 ■ 
hooked 171 
Harpantlioideae 456 
Harpanthus 457 
ilotovianus 460 
scutatus 458 
Herberta 176 
hutchinsiae 177 
tenuis 179 
Hygrobiella 185 
laxifolia 185 
Isopaches 370 
bicrenatus 373 
hellerianus 371 
Jamesonieila 271 
autumnalis 272 
V. heterostipa 274 
V. myriocarpa 275 
Jungermannia 275 
allenii 279 
atrovirens 290 
bolanderi 282 
caespiticia 297 
cor di folia 284 
danicola 288 
lanceolata 278 
oblongifolia 283 
pendletoni.28i 
„ piimila 286 , ■ 
v. rivularis 287 ' 
schiffned 289 
sphaerocarpa 294' ,,: 

V. amplexicaulis 296 
v. nana 29,5 . 
tristis:292y 
Jiingermanniaceae 163 
Jungermanniales ■ 103 , 
Leiocolea ,:379, ' 

'■ badensis'.380 , 
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bantriensis 384 
gillmani 390 
harpanthoides 387 
heterocolpa 388 
niuelleri 385 
obtusa 382 
riitheana 391 
Lophocolea 250 
alata 260 
bklentata 254 
cuspidata 258 
heterophylla 252 
martiana 261 
minor 256 
miiricata 263 
Lopliocoleoideae 235 
Lophozia 340 
alpestris 351 
confertifolia 353 
excisa 346 
grandiretis 344 
incisa 365 
jeiiseni 357 
loiigidens 364 
loiigiflora 348 
marchica 355 
mildeana 359 
porphyroleuca 362 
silvicola 345 
ventricosa 349 
violascens 358 
wenzelii 360 
Lophozioideae 337 
Lmiularia 86 
cnidataS? 

Maiinia 60 
calif ornica 63 
fragrans 62 
pilosa 64 
rupestris 67 
sibirica 66 
Marchaiitia 97' 
domingetisis 101 
paleacea 100 
polymorpha 98 
Marchantiaceae 42 
Marchantiales 7 
Marstipella,217 
; apiciilata 218 
; boeckii :22i ^ ' 

. . bolaiideri 222 ■ 
condensata 220 
emarginata 229 
V. aqnatica 231 
V. arctica 232 . 

V. pearsoni 231 
spar si folia 226 
sphaceiata 224 
, T. erythrorhiza 225 
ustidata 228 


Marsupelloideae 206 
Mesoptychia 305 
sahlbergii 305 
Metzgeria 130 
angusta 133 
ciliifera 139 
conjugata 137 
crassipilis 134 
furcata 135 
V. fruticulosa 136 
hamata 132 
pubescens 140 
uiicigera 131 
Metzger iaceae 116 
Moerckia 141 
blyttii 142 
flotoviana 144 
hibernica 143 
Myiia 299 
anomala 302 
cunei folia 303 
taylori 300 
Nardia 306 
breidleri 314 
cavana 311 
compressa 307 
geoscyphus 316 
V. insecta 317 
lescurii 312 
scalaris 309 
Nardioideae 267 
Nowellia 504 
curvifolia 505 
Gdontoscliisma 464 
denudatum 468 
elongatum 471 
gibbsiae 472 
maconnii 474 
prostratum 470 
sphagni 466 

Odontoscbismoideae 464 
Orthocaulis 401 
atlanticus 406 
binsteadii 403 
elongatus 402 
fioerkii 409 
gracilis 407 
kunzianus 404 
quadriiobus 41 1 
Oxymitra 40 
androgyna4I 
Pallavicinia 145 
lyeliii 146 

Pedinophyllum 269 
Interruptum 269 
Pellial25 
endiviaefoiia 126 
epiphyllal28 
iieesianal27 


Peltolepis 53 
granclis 54 
Petalophyl'iiim 149 
lameliatum 149 
Plagiochasma 55 
cuneatum 59 
riipestre 56 
wriglitii 58 
Plagiochila 433 
alaskaiia 446 
arctica 435 
asplenioides 451 
aiistini 442 
cadiiciloba 438 
Columbiana 441 
floridana 4''I4 
fryei 445 
ludoviciana 454 
sharpii 448 
smallii ^449 
sullivaiitii 439 
tridenticulata 436 
undata 453 
virginica 440 
Plagiochiloicleae 432 
Plectocoiea 318 
crenulata 326 
V. cristiilata 328 
V. gracillinia 329 
creniilifonnis^331 
f o s som b roil i o i d e s 322 
hyalina 333 
obovata319 
obsciira 325 
rubra 330 
subelliptica v324 
Pleuroclada 187 
albescens 187 
V, islaiidica 189 
Prasanthus 233 
suecicus 234 
Preissia 95 
quadrata 96 
Prionolobus 556 
turneri 557 
Ptilidioideae 173 
Ptilidium 195 
californiciim, 195 
ciliare 198 
pulcherrimiiin ; 1 99 
Reboulia 83 
hemisphaerica 84 . 
Riccardia, 117 
latifrons 122' 
multifida 118 , ' 
palmata 119 
pinguis 123: 
;sinuatal2l 
.Riccia 11 ■ 
albidalS: 
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atistini 23 • 
beyrichiana 28 
bifurca 15 
californica 24 
campbelliana 20 
crystallina 34 
ciirtisii 32’ 
dictyospora 13 
doiineliii 30 
fluitans 37 
frostii 31 
glauca 17 
hirta 25 
macaliisteri 14 
membranacea 34 
nigrella 21 
sorocarpa 19 
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suliivaiitii 36 
trichocarpa 27 
Ricciaceae 8 
Ricciocarpus 38 
natans 39 
Riella 114 
americana 114 
Riellaceae 114 
Saccobasis 423 
polita 424 
Sauteria 52 
alpina 52 

Southbyoideae 264 
Sphaerocarpaceae 105 
Sphaerocarpus 105 
cristatus 111 
donnellii 110 
drewei 107 


hians 106 
texaniis 109 
Sphenolobus 374 
minutus 375 
V. grandis 377 
saxicolus 378 
Targionia 47 
liypophylla 48 
Temnoma 413 
seti forme 413 
V. alpinum 415 
T richolea 201 
tomentella 202 
Tritomaria 416 
exsecta 417 
exsectiformis 418 
qiiinquedentata 421 
scitula 419 



